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i:n^tiioduction. 


The  Toronto  Magnetic  and  Meteorological  Observatoxy  is  situated  in  the 
grounds  of  the  University  of  Toronto,  in  latitude  43"  3  9'.  4  N.,  longitude 
5h.  17m.  33s.  W.,  108  feet  above  Lake  Ontario,  and  342  feet  above  the 
level  of  the  sea. 

Prior  to  the  spring  of  1853,  the  Observatoiy  at  Toronto,  in  common 
with  those  established  at  the  recommendation  of  the  Royal  Society  of 
London,  at  other  colonial  stations,  was  maintained  by  the  British  Govern- 
ment, and  was  under  the  general  control  of  Major,  now  General,  Sii* 
Edward  Sabine,  of  the  Royal  Artillery. 

The  fh'st  Dii'ector,  Lieut.  Riddel,  R.  A.,  arrived  in  Canada  in  the 
summer  of  1839,  accompanied  by  the  following  non-commissioned  officers 
as  assistants : 

Messrs.  Johnston  (1), 
"  Walker  (2), 
"       Menzies    (3). 

(1.)  Now  Assistant  Secretary  to  the  Canadian  Institute. 

(2.)  Deceased  in  June,  1865. 

(3.)  S"ow  Senior  Assistant  at  the  Observatory. 

After  examining  various  sites,  Lieut.  Riddel  finally  gave  the  preference 
to  Toronto,  where  a  gi'ant  of  2|-  acres  belonging  to  the  University  of 
Toronto  (then  the  University  of  King's  CoUege),  was  made  by  the  Coimcil 
of  the  University,  with  the  sole  condition  that  the  building  to  be  erected 
should  not  be  appropriated  to  any  other  purpose  than  that  of  an  observa- 
tory, and  should  revert  to  the  University  if  the  Observatoiy  should  be 
discontinued. 

The  first  observatory  building  was  completed  in  Sej^tember,  1840,  the 
observations  prior  to  that  date  having  been  carried  on  in  a  barrack  in 
Bathiu'st  street. 

Lieut.  Riddel  was  succeeded  early  in  1841,  by  Lieut.  Younghusband, 
R.  A.,  who  finally  gave  up  his  charge  to  Lieut.  Lefroy,  R.  A.,*  in  the 
autumn  of  1844.  The  latter  officer  continued  to  be  Director  till  the  spring 
of  1853. 

*  Now  General  Lefroy,  and  Governor  of  Bermuda. 
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Fiu'tlier  details  concerning  tlie  early  Hstory  of  the  Observatory,  includ- 
ing the  cu-cumstauces  which  led  to  its  establishment  by  the  Imperial  Go- 
vernment, are  given  in  the  introduction  to  the  fii'st  volume  of  the  observa- 
tions, published  under  the  superintendence  of  General  Sabine,  which, 
together  with  the  second  and  thii'd  volumes,  contain  the  magnetical  and 
meteorological  observations  from  1840  to  1848. 

From  the  spring  of  1853,  when  the  observatory  ceased  to  be  an  Imperial 
establishment,  it  has  been  mamtained  by  and  xmder  the  control  of  the 
general  Government  of  Canada. 

It  is  intended  in  the  present  volume  to  give  a  very  brief  summary  of  the 
principal  results  derived  from  the  magnetical  and  meteorological  observa- 
tions from  the  establishment  of  the  Observatory  to  the  end  of  1871,  toge- 
gether  with  tables  of  the  daily  observations  from  1863  to  1871,  both  inclu- 
sive. Unless  it  is  stated  to  the  contrary,  it  must  be  understood  that  dis- 
cussions of  observations  prior  to  1853  have  been  abridged  from  the  publi- 
cations of  General  Sabuie. 

As  details  regardiug  the  several  instruments  and  their  adjustments  are 
described  at  length  in  the  tlu-ee  first  volumes  (1840  to  1848),  and  in  the 
three  volumes,  1853-62,  they  are  omitted  here. 
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ABSOLUTE  DECLINATION. 

In  Table  I.  are  given  the  monthly  and  annual  values  of  the  declination 
in  every  case  in  which  they  could  be  procured. 

The  series  may  be  divided  into  three  principal  groups:  fx'om  1845  to 
1851;  from  1856  to  1864;  and  from  1865  to  1871. 

Secular  change. 
According  to  General  Sabine,  the  monthly  determinations  in  the  first 
group  furnish  84  equations  of  the  form  (p  =  ([''  -\-  chy,  in.  which  ip  is  the 
most  probable  .declination  at  the  mean  epoch,  July  1st,  1848;  4''  the  ob- 
served declination  in  any  other  month ;  (a)  the  interval  in  months  between 
the  date  of  ^'  and  July  1st,  1848,  («)  being  regarded  as  positive  for  dates 
later  than  the  mean  epoch;  and  (y)  the  monthly  secular  change. 

From  these  equations  were  obtained  4'  =  1°  34'.91 ;  and  y  =  0'.1G27,  or 
12y  =  1.952,  the  mean  annual  increase  of  west  declination. 

Probable  error  of  the  monthly  determinations. 
From  the  84  equations  the  following  are  derived: 

4'\=l°  34'.91  4-  0'.1627  a^, 

4''^  =  I    34.91  +  0'.1627  a^, 
&c.,     &c.,     &c. 

^/g^  =  1  34.91  +  0'.1627  asi, 
as  the  most  probable  values  of  the  declination  in  the  several  months  in  the 
group.  From  the  difierences  between  these  and  the  observed  values,  the 
probable  error  of  a  single  monthly  determination  was  found  to  be  dz  0'.75, 
and  the  probable  error  of  the  mean  determination  ±  0'.08.  The  probable 
errors  include  the  effects  of  disturbance  and  of  mean  annual  variation. 

By  a  method  similar  to  the  one  described  above,  the  mean  monthly  in- 
crease of  westerly  declination,  derived  from  the  108  equations  furnished  by 
the  monthly  determinations  in  1856  to  1864,  was  found  to  be  0'.2606;  the 
probable  error  of  a  single  monthly  determination  was  0'.74;  and  the  pro- 
bable error  of  the  mean  of  the  group,  (2°  10'.04,)  corresponding  to  July  1st, 
1860,  was  0'.071. 
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Again  from  the  84  equations,  similarly  derived  from  the  later  group, 
1865  to  1871,  the  mean  monthly  increase  "was  found  to  be  0'.3127;  the 
probable  error  of  a  single  monthly  determination  was  0'.99  ;  and  the  pro- 
bable error  of  the  mean,  (2°  34'.62,)  corresponding  to  July  1st,  1868,  was 

0'.109. 

Annual  variation. 

The  process  of  computing  the  annual  variation  of  the  declination  is  ex- 
hibited in  Tables  II.,  III.,  TV. 

Table  II.  gives  the  monthly  means  of  the  observed  declinations  derived 
from  each  of  the  three  gi'oups,  1845-51,  1856-64,  and  1865-71,  together 
with  the  coiTections  for  secular  chansce,  needful  for  reducing  them  to  their 
respective  mean  epochs,  July  1st,  1848,  1860,  and  1868.  In  Table  III., 
the  monthly  means  are  reduced  to  the  mean  epochs;  and,  finally,  in  Table 
IV.,  are  shewn  the  annual  variations,  obtained  by  subtracting  the  annual 
mean  of  each  gi-oup  from  the  several  reduced  monthly  means. 


INCLINATION. 

The  monthly  and  annual  means  of  inclination,  from  1841  to  1871,  are 
given  in  Table  V. 

From  1841  to  1852,  the  annual  vax-iation  was  shown  to  be  approximately 
expressed  by  a  formula  which,  when  modified  so  as  to  harmonize  with  the 
notation  adopted  further  on,  is  as  follows : 

Annual  variation  =  I'.ll  sin  (7iX30°  +  122°); 
where  (71)  is  the  time  measured  from  January  15th,  the  unit  being  the 
twelfth  part  of  the  year. 

Making  n  =  0,  n  =  1,  &c.,  &c.,  ?^=  11,  the  mean  annual  variations  for 
the  several  months  are  as  follows: 

Jan.  Feb.  Mar.  April.  May.  Juno.  July.  Aug.  Sept.  Oct.  Nov.  Dec. 
4-0.'J4  +0.52  —0.04  —0.59  —0.98  —1.11  —0.94  —0.52  -}-0.04  -f  0.59  +0.98  +1.11 

Tliis  scries  shews  a  maximum  in  December  and  a  minimum  in  June, 
with  a  range  from  one  solstice  to  the  other  of  2'. 22. 

*When  the  years  1853-54-55  were  incorporated  with  the  preceding 
twelve  years,  the  conclusion  an'ivod  at  respecting  the  annual  variation  of 
inclimition  was  that,  after  the  elimination  of  secular  change,  the  inclination 
in  June  or  July  is  lower  than  in  the  previous  January  and  the  succeeding 
December,  by  an  amount  which  may  be  taken  approximately  as  r.71.     In 

*The  investigation,  including  1853-56,  vras  made  by  Sir  E.  Sabine. 
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subsequent  years  the  irregularities  in  the  inclination,  whether  occasioned 
by  distm-bances  or  by  other  causes,  are  sufficient  to  mask  the  annual  varia- 
tions which  are  so  distinctly  marked  in  earlier  years. 

Annual  variations  and  secular  change  of  Inclination  in  the  years  1858-71. 

From  the  fourteen  years  we  find  the  mean  inclination  to  be  75°  20'.88, 
which  would  correspond  to  January  1st,  1865,  if  the  inclination  were  as- 
sumed to  decrease  uniformly.  Combining  this  mean  and  the  several  yearly 
means,  fourteen  equations  were  constructed  of  the  form  ax  =  d,  where  (x) 
is  the  most  probable  annual  decrease;  (a)  the  intervals  in  years  or  fractions 
of  a  year  from  the  mean  epoch,  January  1st,  1865,  {a)  being  positive  for 
dates  prior  to  the  mean  epoch,  and  {d)  the  excess  of  the  corresponding 
yearly  mean  above  75"  20'.88.  The  fourteen  equations  give  ic  =  0'. 704; 
whence  the  approximate  mean  monthly  secular  decrease  is  0'.059. 

Also  the  probable  error  of  a  single  annual  mean  is  0'.52,  and  the  px'o- 
bable  error  of  the  mean  for  January  1st,  1865,  is  0M4. 

In  the  following  Table  are  shewn — 
(1.)  The  monthly  means  of  inclination  in  the  fourteen  years  uncorrected 

for  secular  change; 
(2.)  The  corrections  for  secular  change ; 
(3.)  The  minutes  of  the  monthly  means  corrected  for  secular  change;  the 

degrees  (75°)  being  omitted  to  save  space; 
(4.)  The  annual  variations  from  the  preceding  line. 


Jan. 

Feb. 

Mar.    April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

c 

00 

si 

o 

Mon.  means 
14  years 

Cor.  for  secular 
change  

Cor'd  monthly 
means 

Annual  varia- 
tions   

75° 

20'.  99 

—.32 

20.67 

—0.21 

75° 

21'.  06 

-.26 

20.80 

—0.08 

75° 
21'. 35 
—  20 
21.15 

+  0.27 

75= 
21'. 41 
—.14 
21.27 
+  0.39 

75° 
21'. 24 
—.08 
21.16 
+0.28 

75° 
20'.  54 
—  .02 
20.52 
—0.36 

75° 

20'.  21 

+  .02 

20.23 

—0.65 

75° 

20'.56 

+  .08 

20.64 

—0.24 

75° 
20'.  76 
-f-14 
20.90 
+0.02 

75° 

20'.  99 

+  .20 

21.19 

+  0.31 

75° 

20'.  74 

+  .26 

21.00 

+0.12 

75° 
20'.  68 
+  .32 
21.00 
+0.12 

Prom  the  third  and  fourth  lines  of  the  Table  just  given,  it  is  obvious 
that  the  annual  variation  cannot  be  expressed  by  one  circulating  term.     In 
fact,  the  actual  variations  in  the  fourth  Ime  are  given  by  the  following 
formiila,  in  which  the  coefficient  of  the  second  term  is  double  that  of  the 
first : 
Variation  =  0M8  sin  (-/iX30°+74°)  +  0'.36  sin  (2?iX30°+265°) 
+  0'.09  sin  (3ftX30°+139°)  +  0'.04  sin  (49iX30°+284°) 
+  0'.07  sin  (5wX30°-f  188°) 
+  0'.02  sin  (67iX30°+270°). 
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If  all  the  terms  but  the  two  first  be  oniitted  in  tlie  above  formula,  the 
variations  of  the  clip  in  the  several  months  will  be  as  follows : 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.      Dec. 

—0.19 

—0.03 

+  0."28 

+  0.41 

+  0.16 

—0.28 

—0.53 

—0.38 

+  0.02 

+0.31 

+  0.25  —0.03 

ABSOLUTE  HORIZOI^TAL  FORCE. 

The  monthly  and  annual  means  of  the  horizontal  force  are  she^^^l  in 
Table  YI. 

The  methods  by  which  they  were  obtained  were  precisely  the  same  as 
those  described  in  Vol.  III.  of  the  early  series  of  Toronto  observations ;  but 
subsequent  to  July,  1858,  the  determinations  were  from  observations  in 
two  days  in  each  month,  two  sets  of  vibrations  with  deflections  at  two  dif- 
ferent distances  being  taken  in  each  day.  The  coefficient  of  induction  (jrz) 
was  determined  by  experiments  similar  to  those  employed  by  Mr.  Welsh,  of 
Kew,  and  described  in  Yol.  III. 

The  partial  determinations,  after  being  reduced  to  the  mean  Bifilar  read- 
ing of  the  day,  were  afterwards  reduced  to  the  normal  mean  of  the  month. 

Secular  change. 

According  to  Sabine,  the  mean  annual  secular  change  of  horizontal  force 
from  1845  to  1852  was  — .00371  ±.00091.  From  a  recent  investigation 
it  has  been  found  that  the  mean  monthly  secular  change,  obtained  from  84 
equations  which  are  furnished  by  the  seven  years,  1845-51,  was  — .00022, 
and  the  probable  error  of  a  single  monthly  determination  .00274. 

By  examining  the  column  of  annual  means,  it  is  evident  that  the  pro- 
gressive change  was  converted  into  an  increase  during  the  latter  part  of  the 
series. 

From  the  fourteen  years,  1851  to  1871,  the  mean  annual  increase  was 

.00148. 

Annual  variation  of  horizontal  force. 

From  the  provisional  determinations  of  horizontal  force,  from  1845  to 
1851,  (see  p.  xci.  of  2nd  volume,)  Sabine  inferred  that  the  annual  varia- 
tions could  be  expressed  by  the  formula  : 

Variation  =  .002  sin  (/iX30°+312°), 
{n)  being  the  months  or  parts  of  a  month  reckoned  from  January  1 5th ; 
and  that  tho  hoiizontal  force  had  a  maximum  in  Juno,  and  a  mininnim  in 
December,  with  a  total  range  between  the  solstices  of  .0038. 

Tho  annual  variations  have  been  also  deduced  from  the  monthly  moans 
of  the  fourteen  years,  1858-1871,  by  tho  process  shewn  below: 
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Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

a 

Mon.  means 
iu  14  years . . 

Cor.  for  secular 
change  

Cor.  monthly 
means 

Annual  varia- 
tions  

3.4897 
+  7 

3.4904 
—.0011 

3.4895 
+  6 

3.4901 
-.0014 

3.4893 
+  5 

3.4898 
—.0017 

3.4900 
+  3 

3.4903 
—.0012 

3.4945 
+  2 

3.4947 
+  .0032 

3.4938 
+  I 

3.49.39 
+  .0024 

3.4949 
-  1 

3.4948 
+  .0033 

3.4929 
—  2 

3.4927 
+  .0012 

3.4914 
—  3 

3.4911 
—.0004 

3.4895 
—  5 

3.4890 
—.0025 

3.4907 
—  6 

3.4901 
—.0014 

3.4915 
—  7 

3.4908 
—  .0007 

The  corrected  monthly  means  exhibit  considerable  ii-regularity,  and  the 
variations  deduced  from  them  can  only  be  approximately  expressed  by  two 
terms  of  the  general  formula.     The  expression  is, 

Variation  ==  .0022  sin  («X30°+290°)  +  .0014  sin  (2;iX30°+127°). 

The  annual  variations  deduced  from  the  monthly  means  of  General  Sabine 
are  expressed  more  nearly  by  the  introduction  of  a  second  term,  namely, 
.001  sin  (2«X30°+165°). 


TOTAL   FORCE. 

The  mean  monthly  values  of  total  force  (p)  deduced  from  ^  =  X  sec  6, 
(where  X  and  0  are  the  corresponding  values  of  the  horizontal  force  and 
inclination,)  are  given  in  Table  VII.  • 

Secular  change. 

Fi"om  the  years  1845-51,  Sabine  inferred  that  there  was  an  annual  secular 
increase  in  the  total  force  of  .0052.  A  cursory  examination  will  shew  that, 
on  the  whole,  the  subsequent  change  has  been  a  decided  decrease. 

If  the  whole  series  be  divided  into  groups  of  four  years  each,  we  find  the 
means  and  the  changes  to  be  as  follows: 


Years. 

1845-48.     1     1849-52. 

1856-59. 

1860-63. 

1864-67. 

1868-71. 

13.9218 

13.9356 

+  .0138 

+  .00345 

13.8566 

—.0790 

—.01120 

13.8113 
—  .0453 
—.01132 

13.7998 
—.0115 
—.00287 

13.7803 
—.0190 
—.00475 

Change  in  one  year 

From  the  fourteen  years,  1858-71,  the  mean  annual  change  found  by 
least  squares  Avas  — '0.0049. 

Annual  variation. 

Assuming  the  mean  monthly  change  in  the  last  fourteen  years  to  be 
—  0.0004,  the  monthly  means  for  this  period,  with  the  same  means  cor- 
rected for  secular  chaiiire  are  shewn  below : 
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Mon.  means 
14  years . 

Cor.  for  secular 
change . . . 

Cor.  monthly 
means . 

Annual  varia- 
tions. 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

13.7978 

13.79S1 

13.801S 

13.8059 

13.8209 

13.8069 

13.8066 

—  23 

—  18 

—  14 

—  10 

—  6 

—  2 

+  2 

13.7955 

13.7963  13.8004 

13.S049 

13.8203 

13.8067 

13.8068 

—.0077 

—.0069 

—  .0028 

+  .0017  +.0171 

+  .0035 

+  .0036 

Sept. 


13.8041il3.S010 


+  6 
13.S047 
+  .0015 


+  10 

13.8020 
—  .0012 


Oct. 


13.7972 
+  14 

13.7986 
—  .0046 


Nov. 


13.7979 

+  IS 

13.7997 

—  .0035 


Dec. 


13.8006 

+  23 

13.8029 

—.0003 


These  monthly  means  shew  considerable  iri-egularity,  and  in  fact  their 
variations  cannot  be  expressed  with  precision  except  by  the  employment  of 
six  terms  of  the  usual  formula.     The  variations  are  given  approximately 
by  the  expression, 
Annual  var.  =  .0065  sin  (/iX 30^  +  302°)  +  .0040  sin  (27^X30°  + 197°). 


SEPARATION  AND  DISCUSSION  OF  THE  LARGER  MAGNETIC 
DISTURBANCES. 

In  the  following  investigations  the  magnitude  of  a  disturbance  or 
abnonnal  deviation  of  a  magnetic  element  is  expressed  by  the  amount  by 
which  its  value  differs  from  the  normal  proper  to  the  day  and  hour. 

A  disturbance  is  regarded  as  large  where  it  equals  or  exceeds  a  certain 
limit.  The  limits  employed  by  Gen.  Sabine  in  the  third  Toronto  volume, 
and  adopted  in  subsequent  reductions,  wei-e  5'  for  the  declination,  1'  for 
the  inclination,  -0012  for  the  horizontal  force  (or  -0012  of  the  whole 
horizontal  force),  -00026  for  the  vertical  force,  and  -0004  for  the  total  force. 

To  estimate  the  magnitude  of  a  disturbance  it  was  necessary  to  adopt 
for  each  institiment  a  series  of  normal  readings  proper  to  each  hour,  and 
comparable  with  the  observations  made  at  that  hour  in  a  group  of  days 
Hufliciently  near  together  to  be  inappreciably  aftectcd  by  annual  variations 
or  secular  and  instrumental  changes. 

The  normal  scale  reading  for  each  observation  hour  was  calculated  by 
taking  the  average  of  all  the  readings  at  like  hours,  in  a  month  or  more 
suital)le  group  of  consecutive  days,  omitting  those  days  in  which  the 
readings  diflered  from  the  normal  finally  adopted  by  an  amount  equivalent 
to  the  limit  determined  on  for  the  element  under  discussion. 

Before  this  process  could  be  applied  to  the  foi-cc  instruments,  their 
readings  were  reduced  to  a  uniform  temperature  of  55°  by  the  application  of 
the  proper  con-ections. 

The  temperature  corrections  applied  to  the  scale  readings  wore  in  every 
case  derived  from  the  observations  made  with  the  instrument,  by  comparing 
the  change  of  scale  reading  with  tlio  accompanying  change  in  the  attached 
thermometer. 
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The  follomng  was  tlie  mode  of  obtaiaiiiig  the  temperatm-e  coiTections. 
Let  fj^,  U,  t^,  be  the  mean  temperatures  of  three  groups  of  days  (as  shewn 
by  the  attached  thermometer,)  each  group  consisting  of  three  or  four  days, 
and  so  selected  that  t^-t.j.  and  t^-t.2  may  have  the  same  signs.  Also,  let 
J?i,  R2,  R-i,  be  the  corresponding  mean  scale  readings  of  the  instrument. 
Then  the  change  in  the  scale  reading  corresponding  to  a  change  of  one 

AR 
degree  in   the   temperature,    or     ■    .    •  ,  will  be  approximately   equal    to 

R,—2R.  +  R. 

The  approximate  scale  equivalent  will  also  be  given  by  an  expression  of 
the  same  form,  where  t^,  U,  t^,  are  the  mean  temj^eratures  of  three  equi- 
distant quarters,  in  order  of  time;  t^  and  t^  being  the  temperatures  either  of 
two  quarters  of  the  same  name,  or  of  a  spring  and  autumn  quarter,  and 
U  the  temperature  of  the  quarter  midway  between  the  other  two. 

Applying  the  same  process  to  several  similar  combinations,  the  scale 
value  equivalent  to  1°  of  Fahi-enheit  is  found  finally  by  an  expression  of 

the  form  -A-1 2_n__iZ_ 

The  disturbances  of  the  horizontal  and  vertical  components  of  the  force 

A  (p 
being  found,  the   corresponding   abnonnal  deviations   ,  of  th«  total 

force  (p,  and  A  0,  oi  the  inclination,  were  calculated  by  the  formulaj 
— Z_  =  COS  -0  4-  sm  ~0  ; 

And  A  0  =  Isin2^  ( "LL         A^\  ■ 
\    Y  X  )' 

AX  AY 

where  ~~^  and   — y^  represent  the  contemporaneous  abnormal  deviations 

of  the  horizontal  and  vertical  components  of  the  force,  where  one  or  both 
of  them  were  distixrbed. 

Of  the  resulting  values  of  — ±.  and   A  0,  those  were  retained  as  disturb- 

9 
ances  which  equalled  or  exceeded  the  limits  determined  on  for  (p  and  0, 

namely  -0004  for  <f,  and  1'  for  0. 

The  discussion  of  the  disturbances  of  the  hoiu-ly  observations  in  the  five 

years,   1st  July,   1843,  to  30th  June,  1848,  are  abridged  from  the  third 

Toronto  volume,  published  by  General  Sabine. 

Disturbances  of  Declination. 
The  number  of  disturbed  observations  amounted  to  2,172  in  the  five 
years  of  hourly  observations  ending  30th  June,  1848,  being  about  1  in  17 
of  the  whole. 
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The  aggregate  values  iii  minutes  of  arc  in  tlie  different  years,  are  shewn 
in  columns  1,  2,  3  of  Table  VIII.,  where  (2)  contains  the  easterly  distur- 
bances, (3)  the  westerly,  and  (1)  the  two  combined. 

Expressing  the  annual  sums  in  terms  of  theii-  respective  means  for  five 
years,  3944.5,  2213.4,  and  1731.1,  we  obtain  the  ratios  given  in  columns 
4,  5,  6. 

The  total  aggregate  of  easterly  disturbances  in  five  years  was  HOGG. 9, 
and  of  westerly  8655.4;  shewing  that  the  general  effect  of  the  larger  dis- 
turbances is  to  decrease  the  westerly  declination,  and  that  the  easterly 
values  preponderate  in  the  ratio  1.28  to  1. 

Table  X.  is  computed  by  a  process  analogous  to  that  just  given.  The 
columns  1,  2,  3  contain  the  aggregate  sums  of  the  distui'bances,  and  of  their 
easterly  and  westerly  constituents,  during  the  five  years  in  each  of  the  twelve 
months,  and  4,  5,  6  contain  these  sums  expressed  in  terms  of  the  means  of 
the  twelve  monthly  sums. 

From  column  4  it  is  seen  that  September  and  April  are  the  months  of 
greatest  disturbance  of  declination,  and  January  and  June  the  months  of 
least  disturbance,  and  that  the  progression  from  the  maxima  to  the  minima, 
and  from  the  minima  to  the  maxima,  is  continuous. 

From  columns  5  and  6,  it  is  seen  that  the  same  general  law  prevails  in 
both  easterly  and  westerly  distui'bances,  when  viewed  sepai*ately  as  when 
viewed  conjointly ;  the  equinoxes  are  the  epochs  of  maximum,  and  the 
solstices  of  minimum  disturbances. 

The  ratios  which  give  the  preponderance  of  easterly  over  westei'ly  dis- 
turbances, shew  a  tendency  towards  a  maximum  at  the  June  solstice,  and 
a  minimum  at  the  December  solstice.  This  is  seen  from  the  following 
table  containing  the  ratios  of  the  easterly  to  the  westerly  values  : 

May..  1.29)  Aug...  1.96     Nov...  0.77)  Feb..  1.27 

June. .  .3.82  V  2.17     Sept. . .  1.29     Dec.  . .  0.74  V  0.93     Mar...  1.40 
July  .  .  1.41  j  Oct.  .  .  1.21     Jan.  .  .  1.29  J  Apr...  1.04 

In  Table  XI.  the  ratios  shew  the  aggregate  sums  of  the  disturbances  in 
the  five  years  in  each  of  the  twenty-four  hours,  expressed  in  terms  of  the 
means  of  the  twenty-four  hourly  sums. 

Referring  to  column  (1),  from  10  a.m.  to  7  p.m.  inclusive,  the  ratios  are 
invariably  below  unity,  and  from  8  p.m.  to  9  a.m.  inclusive,  as  invariably 
above  unity.  The  hour  of  least  disturbance  is  1  p.m.,  and  of  greatest  9  p.m. 
The  progression  during  the  days  is  unintei-rupted  to  and  from  the  minimum 
at  1  P.M.,  but  is  much  less  regular  during  the  night. 

Keferring  to  columns  (2)  and  (3),  the  easterly  distui'bances  are  below  the 
average  during  the  day,  or  from  5  a.m.  to  5  p.m.,  and  above  the  average 
from  G  P.M.  to  4  a..m.  ;  the  westerly  are  below  the  average  from  noon  to 
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midnight  inclusive,  and  above  the  average,  ^v'ith  a  single  exception  (at 
3  A.M.),  from  1  A.M.  to  11  a.m.  inclusive. 

The  easterly  have  a  maximum  and  the  westerly  a  minimum  at  9  p.m.  ; 
the  westerly  have  a  maximum  at  8  a.m.,  and  the  easterly  have  minima 
nearly  equal  at  9  a.m.  and  1,  2,  3  p.m.  Excepting  from  noon  to  5  p.m., 
when  both  easterly  and  westerly  disturbances  are  small,  and  from  1  a.m.  to 
5  A.M.,  when  they  are  both  large,  there  is  a  systematic  tendency  to  a  dimi- 
nution of  easterly  disturbance  when  westerly  disturbance  prevails,  and 
vice  versa. 

In  Table  XII,  columns  (1)  and  (2)  contain  the  aggregate  sums  of  the 
easterly  and  westerly  disturbances  at  each  of  the  twenty-four  hours,  being 
the  numbers  from  which  columns  (2)  and  (3)  of  Table  XI  are  derived. 
Column  (3)  gives  for  each  hour  the  excess  of  easterly  disturbance  over 
westerly,  or  of  westerly  over  eastei'ly,  in  the  aggregate  values  of  the  five 
years ;  and  column  (4)  the  mean  efiect  at  each  hour,  obtained  by  di^ading 
the  accumulated  excess  in  the  five  years  in  column  (3)  by  1552,  the  number 
of  days  of  observation.  Column  (4)  exhibits,  therefore,  the  mean  diurnal 
variation  produced  on  a  general  average  by  the  cUstiu'bances  amountmg  to 
or  exceeding  5'  of  arc,  and  which  is  superimposed  upon  the  more  regularly 
occurring  diurnal  variation  derivable  from  the  great  body  of  the  observa- 
tions, after  the  disturbed  observations  have  been  separated. 

It  is  seen  from  this  column  (4)  that  the  general  efiect  of  the  greater 
disturbances  is  to  produce  a  maximum  easterly  deflection  of  the  magnet  of 
0'.87  at  9  P.M.,  and  a  maximum  westerly  deflection  of  0'.52  at  8  A.M.,  the 
intermediate  progression  either  way  being  continuous,  and  only  interrupted 
by  a  few  slight  irregularities  in  the  afternoon,  when  the  disturbances  are 
fewest  and  of  least  amount. 

Disturbances  of  Horizontal  Force. 
The  number  of  the  Bifilar  observations,  in  which  the  amount  of  disturb- 
ance reached  the  limit  .0012  in  the  five  years,  was  2968,  being  about  1  in 
12  or  13  of  the  whole  body  of  the  observations. 

From  Table  YIII.,  columns  7,  8,  and  9,  the  numbers  in  which  are 
obtained  in  a  manner  precisely  similar  to  that  employed  for  columns  4,  5, 
and  6  for  the  declination,  we  find  a  progressive  increase  in  the  annual  value 
of  the  disturbed  observations  from  the  year  ending  June,  1845,  to  the  year 
ending  June,  1848.  The  aggregate  value  in  the  year  ending  June,  1844, 
was  slightly  gi-eater  than  in  the  following  year,  in  consequence  of  the  sub- 
stitution of  the  observations  of  5  months,  Oct.,  1842,  to  Feb.,  1843,  for 
the  5  months,  Oct.  1843,  to  Feb.,  1844,  when  the  vertical  force  magnet 
was  dismounted. 
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Dividing  the  aggregate  values  into  disturbances  which  increase,  and 
those  which  diminish  the  force,  it  appears  that  the  ratio  of  the  disturb- 
ances decreasing  the  force  to  those  which  increase  it,  was  on  the  average  of 
5  yeai-s,  6.4  to  1. 

Comparison  of  the  disturbances  of  Horizontal  Force  in  the  different  nionifis. 
From  the  ratios  in  cohxmn  (7)  of  Table  X.,  it  is  seen  that  April  and  Sep- 
tember are  the  months  of  maximum  disturbance,  and  January  and  Jime 
of  mmimum  disturbance.  The  amount  of  disturbance  at  the  Equinoxes 
(AprU  and  September,)  is  to  that  at  the  Solstices  (January  and  June,)  in 
the  ratio  of  between  3  and  4  to  1 . 

Comparisoji  of  the  disturbances  in  the  Horizontal  Force  in  different  hours. 

From  column  (4)  of  Table  XI.,  the  amount  of  disturbance  is  seen  to  be 
systematically  greater  at  all  the  hours  from  10  p.m.,  to  10  a.m.,  inclusive, 
than  at  any  hoiu-  from  11  a.m.  to  9  p.m.,  inclusive.  The  ratios  are  equal 
to  or  above  unity  from  10  p.m.  to  10  a.m.,  inclusive,  and  below  unity 
from  11  A.M.  to  9  p.m.,  inclusive.  The  maximum  is  at  2  a.m.,  and  the 
minimum  intermediate  between  2  and  6  p.m.,  diu'ing  which  latter  hom-s 
there  is  little  variation  in  the  amount.  There  is  also  a  secondary  maximum 
about  7  or  8  a.m.,  preceded  by  a  secondary  minimum  about  5  or  6  a.m. 

From  columns  (5)  and  (6)  of  Table  XI.,  shewing  the  coi-responding  ratios 
when  the  disturbances  at  the  different  hours  are  separated  into  those  which 
increase,  and  those  which  diminish,  the  force,  we  learn  that,  while  the  dis- 
turbances which  increase  and  those  which  diminish  the  force  are  governed 
in  amount  by  periodic  laws  depending  on  the  solar  hours,  the  laws  are  dif- 
fex'ent  in  the  two  cases. 

The  disturbances  which  increase  the  force  have  a  maximum  at  4  p..ai., 
and  a  minimum  from  2  to  4  a.m. 

From  10  a.ji.  to  8  p.m.,  inclusive,  the  ratios,  -with  one  exception,  are 
above  unity,  and  from  9  p.m.  to  9  A.M.,  mclusive,  without  an  exception 
below  unity.  It  is  in  the  hours  of  the  day,  consequently,  that  the  disturb- 
ances which  increase  the  force  have  their  gi'eatest  prevalence :  while  the 
hours  of  the  night  are  comparatively  tranquil.  The  converse  law  holds  in 
regard  to  the  disturbances  which  decrease  the  fox'ce;  from  10  p.m.  to  9  A.M., 
the  ratios  exceed  unity  at  every  lioitr,  and  from  10  a.m.  to  9  p.m.,  they  are 
uniformly  less  than  unity.  The  maximum  is  at  2  a.m.,  and  the  minimum 
at  4  P.M. 

Disturbances  of  Vertical  Force. 

The  number  of  the  vertical  force  observations  in  which  the  amount  of 
disturbance  reached  the  limit,  .00026,  of  the  vertical  force,  was  5220,  or 
about  1  in  7  of  the  whole. 
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From  Table  YIII.,  column  (10),  we  find  a  pi'ogressive  increase  in  the 
annual  amount  of  the  disturbances  from  the  year  ending  June,  1845,  to 
the  year  ending  June,  1848;  and  from  columns  (11)  and  (12)  it  appears 
that  this  is  also  time  with  respect  to  the  disturbances  of  contrary  signs. 
Dividing  the  aggTCgate  values  into  disturbances  which  increase,  and  those 
which  diminish  the  vertical  force,  we  find  that  the  disturbances  which 
diminish  the  vertical  force  are  to  those  which  increase  it,  in  the  ratio  1.4  to 
1  nearly,  on  the  average  of  the  five  years. 

Disturbances  of  the  Vertical  Force  in  the  diferent  months. 

From  the  ratios  in  column  (7)  of  Table  X  it  is  seen  that  April  and 
September  are  the  months  of  maximum  distiu'bance,  and  January  and 
June  the  months  of  minimum  disturbance.  The  progression  from  the 
maxima  to  the  minima,  and  vice  versd,  is  continuous,  with  the  exception  of 
December,  caused  by  excessive  disturbance  in  December,  1847. 

On  the  whole  in  the  disturbances  of  the  vertical  force,  as  in  the  decli- 
nation and  horizontal  force,  the  maxima  occur  about  the  equinoxes,  and 
the  minima  about  the  solstices,  the  former  being  to  the  latter  in  the  ratio 
of  nearly  3  to  1. 

From  columns  (9)  and  (10)  of  Table  X,  in  which  the  monthly  values 
of  the  disturbances  which  increase  the  force,  and  those  which  diminish  the 
force,  are  expressed  in  terms  of  their  respective  mean  monthly  values,  we 
find  the  same  general  law  prevailing  as  in  column  (8)  :  the  equinoxes 
being  the  epochs  of  maxima,  and  the  solstices  of  minima. 

It  has  been  stated  that  on  the  average  of  the  year  the  disturbances 
which  diminish  the  vertical  force  preponderate  over  those  which  increase 
it  in  the  ratio  of  1*4  to  1  nearly.  This  preponderance,  however,  is  subject 
to  a  periodic  variation,  and  to  have  a  maximum  about  the  northern  solstice, 
and  a  minimum  at  the  winter  solstice.  The  comparative  preponderance  is 
shewn  by  the  ratios  in  Table  X,  column  (11),  which  are  the  monthly  values 
of  the  disturbances  which  decrease  the  vertical  force,  expressed  in  terms 
of  those  which  increase  it. 

From  the  comparison  of  easterly  and  westerly  disturbances  of  declination 
made  in  page  xxvii  of  Vol.  II  of  Toronto  Observations,  evidence  is  shewn 
of  an  analogous  periodic  variation.  In  the  north  solstitial  months,  easterly 
disturbances  preponderate,  and  in  the  south  solstitial  months  westerly 
disturbances  preponderate. 

Disturbances  of  Vertical  Force  in  the  different  hours. 
From  Table  XI,  column  (7),  the  aggregate  disturbance  in  the  five  years 
has  a  maximum  at  3  a.m.  and  a  minimum  at   11   a.m.,  with  a  secondaiy 
maximum  at  5  p.m.  and  a  secondaiy  minimum  at  9  p.m.     There  is  there- 
fore a  double  progression  ;  and  between  the  successive  maxima  and  minima 
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the  progressiori  is  continuous.     From  8  a.m.  to  11  p.m.,  except  from  4  to 

7  p.m.  inclusive,  the  ratios  are  less  than  unity ;  and  from  midnight  to  7 
a.m.  the  ratios  exceed  unity. 

From  columns  (8)  and  (9)  of  the  same  Table,  wherein  the  ratios  are 
derived  respectively  from  the  disturbances  which  increase,  and  those  which 
diminish  the  vertical  force,  we  find  that  in  the  distiu'bances  wliicli  increase 
the  vertical  force  the  values  are  highest  from  noon  to  10  p.m. ;  they  exceed 
unity  or  the  mean  hourly  value  from  1  to  9  p.m.,  and  exceed  twice  that 
value  from  4  to  7  p.m.  The  hours  of  maximum  and  minimum  are  aiyprox- 
hnatelxf  5  p.m.  and  5  a.m.  In  the  disturbances  which  diminish  the  force 
the  values  are  least  from  10  a.m.  to  9  p.m.  inclusive;  the  ratios  are  below 
unity  fi'om  9  a.m.  to  10  p.m.  inclusive,  and  above  unity  from  11  p.m.  to 

8  a.m.  The  maximum  is  well  marked  at  3  a.m. ;  and  the  minimum,  which 
is  not  so  well  marked,  occui-s  in  the  afternoon.  When  the  ratios  are 
highest  in  the  disturbances  increasing  the  force,  they  are  generally  lowest 
in  those  which  decrease  the  force,  and  vice  versa :  but  the  periodic  laws  in 
the  two  cases  are  not  strictly  the  converse  of  each  other. 

Disturbances  of  the  Total  Force. 

The  aggregate  values  of  the  disturbances  in  the  different  years,  each 
ending  30th  June,  together  with  the  aggregate  values  respectively  of  those 
which  increase  and  those  which  diminish  the  force,  are  given  in  columns  1, 
2  and  3,  of  Table  IX.  Expressing  these  in  terms  of  the  means  of  the  five 
years  given  at  the  foot  of  the  respective  columns,  we  have  the  ratios  in 
columns  4,  5  and  6. 

The  general  effect  of  the  disturbances  is  to  decrease  the  total  force,  the 
ratios  of  the  disturbances  decreasing  the  force  to  those  which  increase  it 
being  on  the  average  1"94  to  1. 

The  values  of  these  ratios  in  the  several  years  are  given  in  column  (7) 
of  Table  IX. 

Dhtribution  of  Disturbances  of  Total  Force  in  the  different  mo7iths. 

The  aggregate  values  of  the  disturbances  of  total  foi'ce  in  the  sevei'al 
months,  expressed  in  terms  of  the  mean  value  for  the  twelve  months,  are 
shewn  in  column  (12)  of  Table  X,  in  which  columns  (13)  and  (14)  contain 
the  corresjjonding  ratios  when  the  disturbances  are  separated  into  those 
which  increase  and  those  which  diminish  the  force. 

The  ratios  in  columns  (12)  and  (13)  shew  an  exception  to  the  law 
observed  with  reference  to  the  annual  distribution  of  the  disturbance  of 
declination,  namely,  that  the  maxima  andjminima  occur  respectively  at  or 
near  the  equmoxes  and  solstices. 

This  exception  is  due  to  the  anomalous  character  of  December,  1847; 
for  if  the  year  ending  30th  June,  1848,  bo  omitted,  the  ratio  for  December 
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becomes  less  than  unity  for  the  disturbances  whicli  increase  the  total  force, 
as  "well  as  for  the  disturbances  considered  without  regard  to  sign.  As  the 
excessive  disturbances  in  December,  1847,  were  chiefly  those  which  increase 
the  total  force,  the  pi-ogression  in  the  disturbances  which  dimmish  the 
force  from  a  maximum  to  a  minimum,  and  the  converse,  is  continuous  and 
uninterrupted. 

Distribution  of  the  Disturbances  of  the  Toted  Force  at  the  different  hours. 

The  ratios  which  express  this  distribution  are  contained  in  columns  (10), 
(11),  and  (12)  of  Table  XL 

In  the  case  of  the  distui'bances,  withou.t  regard  to  sign,  shewn  in  column 
(10),  it  is  seen  that  from  8  a.m.  to  11  p.m.  inclusive,  the  distui-bance  at 
every  hour  is  less  than  at  every  hour  from  midl^ight  to  7  a.m.  inclusive. 
It  is  a  minimum  at  11  a.m.  and  a  maximum  at  3  a.m.  From  the  maximum, 
at  3  a.m.  to  the  minimum  at  11  a.m.  the  progression  is  continuous  and 
uninterrupted;  from  the  minimum  at  11  a.m.  to  the  maximum  at  3  a.m. 
the  progression  sufiers  a  slight  interiiiption  from  5  p.m.  to  9  p.m. ;  but 
from  the  latter  hour  to  the  principal  maximum  at  3  a.m.  the  progression  is 
continuous. 

In  columns  (11)  and  (12)  it  is  seen  that  the  disturbances  which  increase 
the  force,  and  those  which  diminish  it,  are  so  related  that,  for  the  most 
part,  at  the  hours  when  the  one  augments  in  value,  the  other  diminishes  in 
value,  and  vice  versd. 

To  determine  the  mean  effect  produced  in  the  total  force  by  the  disturb- 
ances at  the  different  hours,  the  aggregate  amount  in  five  years  of  the  forces 
of  opposite  signs  are  collected  in  colunms  (5)  and  (6)  of  Table  XII.  In 
column  (7)  ai'e  shewn  for  each  hour  the  preponderance  of  the  disturbances 
of  either  sign,  or  the  whole  effect  in  the  five  years.  Finally,  in  column  (8) 
we  have  the  mean  daily  efiect. 

From  this  column  we  learn  that  the  law  of  that  part  of  the  diurnal  vari- 
ation, which  is  due  to  distui'bances,  is  as  follows  : — 

From  1 1  a.m.  to  9  p.m.  inclusive,  the  disturbances  augment  the  force. 

From  10  p.m.  to  10  a.m.  inclusive,  they  diminish  it. 

The  hoxu"  of  greatest  augmentation  is  5  p.m. 

The  hour  of  greatest  diminution  is  3  a.m. 

The  greatest  diminution  is  nearly  twice  as  great  as  the  greatest  augmen- 
tation. 

The  hours  of  most  rapid  change  are  from  7  to  8  a.m.  and  from  11  p.m. 
to  midnight. 

From  the  greatest  diminution  at  3  a.m.  to  the  greatest  increase  at  5  p.m., 
the  progression  is  continuous;  and  from  5  p.m.  to  3  A.M.,  it  is  also  con- 
tinuous, with  the  exception  of  a  small  interruption  at  7  p.m. 
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Disturbances  of  hiclination. 

The  aggregate  values  of  the  disturbances  of  Inclination  in  the  five  years, 
each  ending  30th  June,  when  taken  together,  and  when  separated  into 
those  which  increase  and  those  which  diminish  the  inclination,  are  shewn 
in  columns  (8),  (9),  and  (10),  of  Table  IX. 

Dividing  the  several  values  in  (8)  by  the  mean,  1318.1,  at  the  foot  of  the 
column,  we  have  the  ratios  in  column  (11).  ♦The  ratios  in  columns  (12) 
and  (13)  are  found  in  a  similar  manner  from  (9)  and  (10). 

The  genei-al  efiect  of  the  larger  disturbances  is  evidently  to  increase  the 
inclination,  the  ratio  of  those  which  increase  the  inclination  to  those  which 
diminish  it,  being  as  5.6  to  1,  on  the  average  of  the  five  yeai-s.  The  analo- 
gous ratios  in  the  separate  years,  which  shew  the  relative  preponderance 
of  the  disturbances,  which  increase  the  inclination,  are  given  in  column 
(U)  of  Table  IX. 

Disturbance  of  Inclination  in  the  different  months. 
The  ratios  shewing  the  aggregate  amount  in  each  month,  compared  Avith 
the  mean  of  the  twelve  monthly  amounts,  are  given  in  Table  X.,  column 
(15).  December  is  the  only  exception  to  a  periodical  variation,  which  has 
its  maximum  at  the  Equinoxes  and  its  minimum  at  the  Solstices ;  this 
apparent  anomaly  being  occasioned  by  imusual  disturbances  in  December, 
18i7. 

Disturbances  of  Inclination  at  the  different  hours. 

The  I'atios  of  the  aggregates  at  each  hour  to  the  mean  hourly  value,  or 
average  of  all  hom-s,  are  given  in  column  (3),  Table  XI.  The  hourly  dis- 
turbances of  the  inclination  exhibit  a  double  progression.  From  7  a.m.  to 
noon,  and  again  from  7  p.m.  to  2  a.m.,  inclusive,  the  values  exceed  the  mean 
hourly  value:  and  from  1  p.m.  to  6  p.m.,  and  again  from  3  a.m.  to  6  a.m., 
inclusive,  they  fall  short  of  the  mean  hourly  value. 

In  columns  (14)  and  (15),  of  Table  XI.,  are  shewn  the  disturbances 
which  inci-ease  the  inclination,  and  tliose  which  diminish  it,  expressed  in 
the  usual  manner. 

The  disturbances  which  increase  the  inclination  have  two  epochs  of 
maxima  and  two  of  miiiima;  the  principal  maximum  is  at  1  a.m.,  and  the 
secondary  maximum  at  7  a.m.  The  princi))al  minimum  is  at  4  p.m.,  and 
the  secondary  at  6  a.m. 

The  disturbances  which  decrease  the  inclination  arc  comparatively  small 
at  all  the  hours :  they  exliibit,  however,  a  systematic  tendency  to  be  greater 
during  the  day  than  during  the  night:  their  maximum  is  at  2  p.m.,  and 
their  minimum  at  2  a.m. 

The  flisturbances  which  increase  the  inclination  preponderate  greatly  at 
(dl  hours.     The  inclination  differs  in  this  respect  from  the  declination  and 
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total  force,  for  both  of  whicli  elements  there  are  certain  hours  in  which 
distui-bances  of  one  sign  prejionderate,  whUe  at  other  hours  the  prepon- 
derance is  of  an  opposite  character. 

Effect  of  the  Larger  Dlstarbajices  on  the  Diurnal  Variation  of  Inclination. 
To  ascertain  this  effect,  the  aggregate  values,  at  the  several  hours  and  of 
contrary  signs,  are  collected  in  columns  (9)  and  (10),  of  Table  XII.  The 
differences  shewing  the  preponderance  in  five  years  of  the  disturbances 
which  increased  the  inclination  over  those  which  diminished  it,  are  civen 
in  column  (11);  and  finally,  by  dividing  the  numbers  in  column  (11)  by 
the  total  number  of  days  of  observation  in  the  five  years,  are  obtained  the 
mean  daily  effects  at  each  hour,  as  shewn  in  column  (12). 


SOLAR  DIURNAL  VARIATIONS  OF  THE  MAGNETIC  ELEMENTS. 

The  solar  diurnal  variations  obtained  directly  from  the  observations  con- 
sist of  two  parts,  of  which  one  is  that  due  to  the  disturbances.  In  column 
(4)  of  Table  XII,  the  mean  effect  of  the  disturbances  on  the  diurnal  varia- 
tions of  declination  is  given  at  each  hour,  those  disturbances  only  being 
taken  into  account  which  equal  or  exceed  5'. 

"When  the  diurnal  variations  are  derived  from  the  whole  of  the  observa- 
tions, the  march  of  the  north  end  of  the  magnet  towards  the  east,  which  is 
continuous  from  the  extreme  westerly  position  between  1  and  2  p.m.  to  the 
extreme  easterly  position  between  7  and  8  a.m.,  is  interrupted  by  a  small 
westerly  retrogi-ession  between  9  p.m.  and  4  a.m.  ;  but  if  the  effect  of  the 
larger  disturbances  be  deducted,  this  westerly  retrogression  is  considerably 
diminished  both  in  amount  and  continuance. 

Again :  if  it  be  assumed  that  the  aggregate  effect  of  the  smaller  distur- 
bances be  equal  and  similar  to  those  already  separated,  and  if  these  effects 
be  also  deducted,  we  have  the  residual  diurnal  variation  as  follows,  in  which 
the  westerly  retrogression  is  almost  wholly  obliterated  : 
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The  mean  Solar  diurnal  Variation  of  Declination  will  thus  be  approxi- 
mately as  follows : 
3 
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The  chief  variations  are  "when  the  sun  is  above  the  horizon.  The  motion 
of  the  north  end  of  the  magnet  towards  the  east,  wliich  during  the  night 
was  slow,  quickens  between  4  and  5  a.m.,  and  reaches  its  eastern  extreme 
a  little  before  8  a.m.  It  then  returns  rapidly  towards  the  west,  and  attains 
its  westerly  extreme  about  20  minutes  after  1  p.m.,  the  amplitude  being 
about  10'.  After  reaching  its  western  extreme,  the  north  end  of  the  magnet 
returns  again  towards  the  east  at  a  nearly  uniform  rate  of  about  1'  per 
houi',  until  about  G  p.m.,  when  the  slower  motion  proper  to  the  night  begins  ; 
a  motion  which,  on  the  average  of  the  ten  hours  from  6  p.m.  to  4  a.m.,  is 
about  0.16'  per  hour. 

In  Table  XIII  are  shewn  the  solar  diurnal  Variations  of  Declination 
for  every  month,  for  the  two  half-years,  from  April  to  September,  and  from 
October  to  March,  inclusive,  and  for  the  year,  the  larger  disturbances, 
namely,  those  which  equal  or  exceed  5',  having  been  eliminated. 

In  Tables  XIY  and  XY  are  given  the  corresponding  Variations  of  Hori- 
zontal Force,  and  of  Vertical  Force. 

In  Table  XVI  are  shewn  the  annual  and  semi-annual  means  of  the  solar 
diurnal  variations  of  Total  Force  and  of  Inclination. 

In  Table  XVII  are  given  the  semi-annual  inequalities  of  the  Declination 
and  Inclination  for  each  hour,  with  the  signs  proper  to  the  half-year  when 
the  sun  is  mostly  north  of  tlie  equator.  For  the  other  half-year,  the  signs 
must  of  course  be  changed. 

The  numbers  in  the  table  are  taken  from  Tables  XIII  to  XVI,  by  sub- 
tracting the  annual  from  the  semi-annual  means  of  the  diurnal  variation 
proper  to  the  half-year,  April  to  September  inclusive. 


LU:S'AR-D1URXAL  VARIATION. 

The  existence  of  a  lunar-diurnal  variation  in  one  of  the  magnetic  elements, 
namely,  the  declination,  was  discovered  in  Austx'ia  by  M.  Kreil,  from  obser- 
vations taken  at  Milan  and  Prague;  but  Toronto  was  the  first  station  at 
which  the  numerical  values,  at  every  lunar  hour,  of  the  lunar-diurnal  valua- 
tions of  the  three  elements  were  published. 

The  lunar-diurnal  variation  of  each  of  the  elements  is  a  double  progres- 
sion in  the  24  lunar  houra,  having  epochs  of  maximum  and  minimum 
symmetrically  disposed.  In  character,  therefore,  it  differs  from  what 
might  be  expectel  to  take  place  if  the  Moon  were  a  magnet,  ^^er  se,  and 
accords  with  the  phenomena  which  might  be  expected  to  follow,  if  she 
were  magnetic  only  by  induction  from  the  Earth.  On  the  other  hand,  it  is 
believed  that  tlio  amount  of  the  variation  very  far  exceeds  Avhat  can  be 
imagined  to  proceed  from  the  Eai'th's  inductive  action  i-eiiected  from  the 
Moon. 
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The  observations  employed  in  the  investigation  were  the  six  years  of 
hourly  observations  of  the  declination,  from  1st  July,  1842,  to  30th  June, 
1848,  and  the  five  years  of  hourly  observations  of  the  horizontal  and  ver- 
tical forces,  commencing  1st  July,  1843,  and  ending  30th  June,  1848,  but 
having  in  the  first  year  of  the  horizontal  and  vertical  forces,  the  months 
of  October,  November,  December,  1842,  and  January  and  Febraary,  1843, 
substituted  for  the  corresponding  months  in  the  following  year,  durino- 
which  the  observations  of  the  vertical  force  were  suspended. 

The  larger  disturbances  of  each  element  having  been  marked  for  omission, 
and  the  hourly  normals  (excluding  the  observations  so  marked)  computed, 
the  retained  observations  were  characterized  in  reference  to  their  lunar 
relation  by  small  figures  signifying  the  lunar  hour  to  which  each  observa- 
tion most  nearly  corresponded. 

In  preparing  the  lunar  tables,  instead  of  the  scale  readings,  the  di^er- 
ences  at  each,  hour  between  these  readings  and  the  normals  at  the  same 
hour,  were  employed  j  by  which  process  the  diurnal  and  other  variations 
depending  on  the  period  of  the  year  and  the  hour  of  the  solar  day,  were 
in  great  part  at  least  eliminated.  The  means  were  then  taken  in  every 
month,  at  every  lunar  hour,  the  signs  being  regarded  :  the  monthly  means 
were  then  collected  into  yearly  means  :  and  fijially,  the  means  of  the  yearly 
means  were  expressed  by  the  usual  formula  of  sines  and  cosines. 

In  this  way  the  variation  in  the  declination  was  found  to  be  very  nearly 
represented  by  the  formula. 

JX=  l-"05  sin  (a  +  168=^  52')  +  19-"  186  sin  (2  a  +  271°  21') 
a  (+)  sign  indicating  an  easterly  deflection  of  the  north  end  of  the  magnet. 

The  following  is  the  table  of  the  deflections  at  the  several  lunar  hoiirs 
calculated  from  this  formula. 
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9-29  to  tlie  west 
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0-42  to  the  west 

15 

1-04  to  the  east 

21 

0-42 

Comparing  these  values  with  the  actual  deflections,  the  probable  error  at 
each  obsei-vation  hour  was  found  to  be  ±  1*"37. 

In  addition  to  the  foregoing  formula,  three  other  formulse  were  calcu- 
lated from  the  means  taken  for  three  periods,  each  of  two  years,  namely, 
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July  1842  to  June  1844,  July  1844  to  June  1846,  and  July  1846  to  June 
1848.  These  formulae  agi'ee  very  nearly  with  one  another,  and  ^\•ith  that 
obtained  from  the  six  yeai'S.  The  number  of  observations  employed  in  the 
inA'estigation  was  40,543. 

Horizontal  Force.-^-^Y\iQ  lunar-diurnal  variation  in  the  horizontal  force 
may  be  represented  in  parts  of  the  whole  force  by  the  formula. 

J  .r  =  -0000187  sin  {a  +  353°.6)  +  -0000289  sin  (2  a  -\-  13=.5). 
The  number  of  observations  employed  was  34,303. 

Vertical  Foixe. — The  lunar-diurnal  variation  in  the  vertical  force  may 
be  approximately  represented  by  the  formula. 

A  Y=  -0000377  sin  {a  -f  182°)  +  -0000312  sm  (2  a  -}-  330°.) 
The  number  of  observations  employed  was  31,773. 

Formulre  were  also  constructed  for  the  variation  \i\  both  the  horizontal 
and  vertical  forces,  from  the  means  taken  over  shorter  periods ;  and  in 
each  case  the  results  agreed  very  nearly  with  the  above  formulse. 

Inclination  and  Total  Force. — If  from  the  variations  of  the  horizontal 
and  vertical  forces,  the  lunar-diurnal  variations  of  the  inclination  and  total 
force  are  calculated,  it  is  found  that  they  follow  the  same  general  law  as 
those  in  the  horizontal  and  vertical  forces. 

General  Conclusions. — The  three  magnetic  elements  concur  in  shewing 
that  the  moon  exercises  a  sensible  magnetic  influence  at  the  surface  of  the 
earth,  producing  in  every  lunar  day  a  variation  in  each  of  the  three  elements. 
The  westerly  maxima  of  the  horizontal  deflection  of  the  north  end  of  the 
magnet  synclu-onize  with  the  moon's  superior  and  inferior  passages  of  the 
meridian,  the  easterly  maxima  with  the  lunar  hours  of  6  and  18.  The 
maxima  of  the  increased  magnetic  force  due  to  the  moon's  action  occur 
about  the  liuiar  hours  of  3  and  16;  and  the  minima  about  the  houi's  of  9 
and  20.  The  maxima  of  the  inclination  occur  about  the  lunai*  hours  of  3 
and  1 4,  and  the  minima  about  9  and  20.  The  extent  of  the  variation  in 
the  lunar  day,  or  the  range  between  the  extremes  that  are  widest  apart,  is 
in  the  declination  38". 33,  in  the  inclination  4".4,  and  in  the  total  force 
•000012  parts  of  the  whole  terrestrial  magnetic  force  at  Toronto. 


ON  THE  LARGER   DISTURBANCES   AND   THE    SOLAR   DHTRNAL  VARIA- 
TIONS IN  1854  AND  THE  YEARS  FOLLOWING. 

The  observations  which  form  the  groundwork  of  the  pre^dous  remarks 
relating  to  the  magnetic  disturbances  and  the  solar  diurnal  variations,  were 
taken  at  every  hour  (Sundays  excepted)  diu'ing  the  five  years  ending  30th 
June,  1848. 
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The  observations  Lave  been  discussed  in  a  very  complete  manner  by 
CJ-eueral  Sir  E.  Sabine,  in  the  tbii'd  volume,  containing  the  Toronto  obser- 
vations for  the  years  1846  to  1848,  and  published  under  his  superintendence 
in  1857.  Persons  interested  in  such  discussions  should,  if  possible,  consult 
that  valuable  work ;  but  as  it  is  probable  that  there  .are  many  who  cannot 
obtain  access  to  it,  the  principal  facts  brought  out  in  the  discussions  of 
General  Sabine  have  been  reproduced  in  a  condensed  form ;  the  arrange- 
ment of  the  tables  having  been  altered  for  the  sake  of  brevity. 

The  distui-bances  in  the  years  from  1854—62  were  discussed  in  a  manner 
similar  to  that  employed  by  General  Sabine,  and  were  given  in  a  volume 
published  in  the  year  1863.  The  results,  as  far  as  they  went,  were  generally 
confirmatory  of  the  conclusions  previously  anived  at ;  but  as  they  were 
based  on  observations  made  only  six  times  in  each  day,  the  distribution  of 
the  disturbances  in  the  different  months  was  of  a  less  distinct  character 
than  in  the  earlier  series.  The  epochs  of  maxima  and  minima  were  slightly 
changed  and  the  range  diminished  in  amount. 

As  the  observations  in  and  after  1854  were  made  six  times  only  in  each 
day;  in  order  to  compare  different  years  it  was  necessary  to  separate  the 
aggregate  of  disturbances  at  the  same  six  hours  from  the  general  aggi-egate 
in  the  early  series.  The  results  are  given  in  the  volume  published  in  1863, 
and  are  also  printed  in  Table  XVIII  of  this  volume. 

For  the  years  1863  to  1871,  the  annual  sums  of  the  disturbances  of 
Declination  only,  and  without  reference  to  dii'ection,  have  been  separated 
and  are  given  in  the  following  table,  together  with  the  annual  sums  derived 
from  the  same  six  hours  in  previous  years. 

Table,  shewinsr  the  aafgreijate  values  of  the  disturbances  of  Declination, 
without  reference  to  direction,  in  the  years  1844  to  1871,  inclusive;  the 
disturbances  being  limited  to  those  which  were  separated  from  observa- 
tions made  at  the  hours  6  a.m.,  8  a.m.,  2  p.m.,  4  p.m.,  10  p.m.  and 
midniarht.* 


Years 

1844 

1S45 

1S46 

1847 

1848 

lS49to 
1S53 

1854 

1855 

1S56 

1857 

1858 

1859 

Sums 

702' 

rri' 

1373' 

1582' 

* 

1494' 

* 

366' 

423' 

961' 

1200' 

Tears 

1860 

18G1 

1862 
lllS' 

1863 
1760' 

1864 

1S65 

1«66 

1867 
1200' 

1868 

1869 

1870 

1871 

Sums 

1G98' 

1465' 

1672' 

1614' 

19SS' 

104G' 

1941' 

1364' 

1750' 

*  In  1849  to  1853  the  disturbances  were  not  separated,  and  in  1855  the  observations 
were  partially  suspended. 
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The  aggregate  sums  in  this  Table  for  later  years  certainly  do  not  support 
the  doctrine  of  a  secular  periodicity. 

The  solar  diui'nal  variations  of  the  magnetic  elements  in  the  six  observa- 
tion hours  from  1856  to  1871  were  computed  as  follows  : — 
(I.)  For  each  instrument  monthh^  normals  were  found  in  the  usual  way  for 

each  of  the  six  hours. 
(2.)  Corrections  deduced  from  Tables  on  pp.  90-92  of  Vol.  Ill,  Toronto 

Observations,  were  applied  to  the  means  of  the  six  normal  in  each 

month,  whereby  approximate  values  of  the  mean  normals  proper  to 

twenty-four  hours  were  obtained. 
(3.)  These  tvfenty-four  hourly  normals  being  then  subtracted   from    the 

monthly  normals  for  each  observation  hotir,  the  remainders  reduced 

by  the  scale  co-efficients,  were  taken  as  the  diurnal  variations  at  each 

hour. 

In  Tables  XIX  to  XXIII  are  given  the  means  of  the  monthly  diurnal 
variations  deduced  from  seA'eral  years,  collected  into  groiips;  those  from  the 
earlier  years  being  taken  from  pp.  90-92  of  Vol.  Ill,  Toi-onto  Observations. 

In  Table  XXIV  is  given  for  each  element,  a  comparative  view  of  the 
half-yearly  and  yearly  means  of  the  solar  diurnal  vai-iations  as  derived 
from  the  observations  in  three  groups  of  years  j  namely  from  1844-1848, 
1856-1862,  and  1863-1871 ;  the  winter  half-year  being  understood  to 
extend  from  October  to  March,  and  the  summer  from  April  to  Septeml)or. 
By  subtracting  the  annual  means  from  those  of  the  half-year,  April  to 
September,  we  obtain  also  the  semi-annual  inequalities  for  each  of  the  three 
groups  of  years. 

Table  XXV  contains  a  synopsis  of  those  instances  of  extraordinary 
disturbance  of  declination,  when  the  reading  at  the  ordinary  hours  of 
observation  differed  from  the  normals  proper  to  those  hours  by  at  least  15'. 

Table  XXVI  contains  some  examples  of  continued  disturbance.  Tlie 
numbers  in  the  column  headed  A  </>  are  the  dificrencos  of  the  actual 
declination  from  approximate  values  of  the  normals  proper  to  the  instant 
of  observation. 

The  analogous  differences  of  the  horizontal  and  vertical  forces,  being 
obtained  in  a  similar  manner,  the  con-esponding  deviations  of  the  inclina- 
tion and  total  force  were  computed  from  them  in  the  ordinary  way,  and 

are  entered  in  the  columns  headed  A  0  and  — ~. 
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TABLE  T. 

Monthly  and  Yeably  Means  of  Absolute  Westerly  Declination. 


Years. 
1841 

Jan. 
I  11.9 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug.  1  Sept. 

Oct. 

Nov. 
1  14.6 

Dec. 

0  / 

1  15.2 

1 

I  Year. 

\  ' 
0    / 

II  14.3 

0  , 

1  11.6 

0  / 

1  12.6 

1  13.7 

1  13.7 

0  / 

1  16.6 

0  / 

1  15.8 

0  / 

1  15.6 

0  r 

1  15.2 

0  / 

1  14.6 

1842 

1  14.6 

1  18.0 

1  18.4 

1  18.7 

1  19.1 

1  20.4 

1  18.4 

1  18.4 

I  19.2 

1  21.5 

I  21.5 

1  21.5 

!l  19.1 

1 

1843 

1844 

... 

1845 

I  26.0 

1  24.4 

1  28.5 

1  29.8 

1  30.3 

I  20.2 

1  29.1 

1  28.6 

1  30.9 

132.2 

1  29.9 

1  31.3 

1  29.1 

1846 

1  31.5 

1  29.4 

1  29.1 

t  30.0 

1  29.9 

1  28.8 

1  31.6 

1  30.5 

I  32.1 

1  31.7 

1  32.3 

1  32.1 

'1  30.8 

1847 

1  32.2 

1  33.1 

1  32.0 

1  33.2 

1  32.2 

1  32.3 

1  32.3 

1  32.7 

1  34.2 

1  34.8 

1  34.7 

1  35.1 

1  33.2 

1848 

1  34.5 

1  35.0 

1  34.6 

1  35.6 

1  34.0 

1  35.2 

1  34.6 

1  36.4Jl  35.7 

1  37.3 

1  36.2 

1  35.1 

1  35.4 

1849 

1  38.4 

1  35.2 

1  36.8 

1  35.4 

1  37.0 

1  36.] 

1  36.1 

1  35.7 

1  37.2 

1  37.2 

1  38.5 

1  39.1 

1  36.9 

1850 

1  36.5 

1  37.5 

1  38.5 

1  37.5 

1  37.1 

1  38.1 

1  36.2 

1  39.9 

I  40.4 

).  41.2 

1  40.7 

1  39.5 

1  38.6 

1851 

1  39.5 

1  41.4 

1  39.6 

1  40.5 

1  40.9 

I  41.0 

1  40.0 

1  41.7 

I  42.3 

1  41.6 

1  40.1 

1  41.3 

1  40.9 

1852 

... 

i 
1     — 

1853 

1  44.  S 

1  48.1 

1 

1854 

1  44.9 

1  48.6 

1  47.2 

I  48. 0 

... 

1 

1855 

1  51.9 

1  51.9 

1  53.3 

1  55.0 

1  55.0 

... 

1856 

1  54.3 

I  55.3 

1  55.2 

1  56.3 

1  56.1 

1  56.1 

1  56.1 

I  54.4 

I  58.5 

I  .57.1 

I  58..? 

1  67.6 

1  56.3 

1857 

1  58.5 

1  58.8 

2  00.6 

1  59.7 

1  58.8 

1  58.9 

1  59.8 

2  01.9 

2  01.6 

2  01.7 

2  02.5 

2  03.7 

i2  00.5 

1858 

2  02.8 

2  03.8 

2  04.4 

2  04.0 

2  03.7 

2  03.5 

2  04.3 

2  06.3 

2  05.4 

2  05.3 

2  04.8 

2  05.6 

2  04.5 

1859 

2  06.4 

2  06.9 

2  06.7 

2  06.6 

2  06.8 

2  06.9 

2  07.2 

2  07.4 

2  08.8 

2  08.5 

2  08.5 

2  08.3 

'2  07.4 

1860 

2  08.6 

2  09.3 

2  09.9 

2  09.6 

2  08.9 

2  08.9 

2  10.4 

2  11.4 

2  10.8 

2  13.9 

2  13.3 

2  12.6 

'2  10.6 

1861 

2  12.4 

2  13.3 

2  13.2 

2  11.2 

2  13.2 

2  13.9 

2  14.1 

2  14.7 

■2  15.2 

2  15.0 

2  15.7 

2  17.2 

2  14.4 

1862 

1 

2  15.7 

2  12.0 

2  13.9 

2  13.8 

2  14.4 

2  10.7 

2  16.2 

2  15.9 

2  17.1 

2  17.4 

2  17.6 

2  17.2 

2  15.7 

1863    1 

2  17.4 

2  18.0 

2  17.9 

2  18.1 

2  18.5 

2  18.9 

2  19.9 

2  19.9 

2  20.2 

2  19.7 

2  20.9 

2  19.7 

[2  19.1 

1S64    j 

2  20.7 

2  21.3 

2  21.2 

2  21.0 

2  21.2 

2  22.6 

2  23.2 

2  22.7 

2  22.3 

2  22.3 

2  22.2 

2  21.9'  2  21.9  i 

1 '             1 

1S65    1 

2  22.7 

2  23.6 

2  22.5 

2  24.3 

2  23.5 

2  24.3 

2  24.0 

2  25.8 

2  25.8 

2  27.4 

2  27.6 

2  26.4  12  24.8  i 

1866    1 

2  27.1 

2  27.8 

2  27.0 

2  27.1 

2  27.4 

2  27.0 

2  27.2 

2  27.7 

2  27.8 

2  28.6 

2  28.6 

2  28.2  2  27.6 

1 1 

1867    j 

2  28.6 

2  29.3 

2  28.9 

2  29.7 

2  29.1 

2  29.1 

2  29.0 

2  31.1 

2  30.7 

2  30.3 

2  31.0 

2  31.2  '2  29.8 

1868    1 

2  30.7 

2  32.0 

2  32.0 

2  32.8 

2  32.9 

2  31.6 

2  34.6 

2  33.8 

2  34.6 

2  34.0 

2  34.5 

2  35.2;  |2  33.2 

1869 

2  35.4 

2  35.3 

2  36.6 

2  36.6 

2  37.3 

2  37.1 

2  37.6 

2  36.7 

2  37.3 

2  38. 3 

2  38.1 

2  38.5:12  37.1 

1870 

2  40.1 

2  40.3 

2  40.2 

2  41.6 

2  40.8 

2  39.8 

2  40.4 

2  42.7 

2  42.6 

2  44.9 

2  44.8 

2  44.2  S2  41.9 

1871 

2  46.1 

2  45.6 

2  45.6 

2  46.3 

2  46.9 

2  47.6 

2  48.0 

2  48.7 

2  49.7 

2  49.9 

2  50.3 

2  49.9  J2  47.9 
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TABLE  II. 
MoxTHiY  Mean  Declination  for  each  of  the  Three  Groups,  with  the 

CORRESPONDING   CORRECTIONS   FOR   SeCTJLAR   ChANGE. 


Years. 

Jan. 

Feb. 

March. 

April.      May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1845-51 

0  / 

1  34.09 

0  / 

1  33.71 

0  / 

1  34.16 

0  /          !o     / 

1  34.57  1  34.57 

0  / 

1  34.39 

0  / 

1  34.27 

c    / 
1  35.07 

0  / 

1  36.11 

0  7 

1  36.57 

0  , 

1  36.06 

0  / 

1  36.21 

1  34.98 

Correc. 

+0.89 

+0.73 

+  0.57 

+0.41 

+0.24 

+  0.08 

—0.03 

—0.24 

-0.41 

—0.57 

—0.73 

—0.89 

1856-64 

2  08.53 

2  08.73 

2  09.25 

2  09.26 

2  09.09 

2  09.61 

2  10.14 

2  10.51 

2  11.09 

2  11.21 

2  11.53 

2  11.52 

2  10.04 

Correc. 

+1.43 

+1.17 

+0.91 

+  0.65 

+0.39 

+0.13 

—0.13 

—0.39 

—0.65 

—0.91 

—1.17 

—1.43 

1865-71J 

2  3-2.94 

2  33.41 

2  33.26 

2  34.05  2  33.99 

2  33.77 

2  34.39 

2  35.21  2  35.50  2  36.21  2  36.42 

2  36.24 

2  34.62 

Correc. 

+1.72 

+1.41 

+1.09 

+0.78,   +0.47 

+0.16 

—0.16 

—0  47    —0.78 

—1.09 

—1.41 

-..« 

TABLE  III. 
Monthly  Mean  Declination  for  each  Group,  corrected  for  Secular  Ch^vnge, 

TOGETHER   WITH   THE   MeANS   OF   THE   ThREE   CORRECTED    GROUPS. 


j  Years. 

Jan. 

Feb. 

March. 

c     / 

1  34.73 

2  10.16 
2  34.35 

.\pril. 

Miy. 

June. 

July. 

Aug. 

Sept. 

Oct.        Nov. 

Dec. 

Year. 

0  > 

1  §4.98 

2  10.04 
2  34.62 

12  06.54 

1 

1845-51 
1806-6-) 
1865-71 

3       ' 

1  34.98 

2  09.96 
i  34.66 

1  34.44 

2  09.90 
2  34.82 

0  / 

1  34.98 

2  09.91 
2  34.83 

0  / 

1  34  81 

2  09  48 
2  34.46 

0  / 

1  34.47 

2  09.74 
2  33.93 

0  / 

1  34.19 

2  10.01 
2  34.23 

0  / 

1  34.83 

2  10.12 
2  34.74 

0  / 

1  35.70 

2  10.44 
2  34.72 

0  / 

1  36.00 

2  10.30 
2  35.11 

0  / 

1  35.33 

2  10.3 
2  35.01 

0  ' 

1  35.32 

2  10.09 
2  34.52 

|Mean  . 

1 

2  06.53 

2  06.39 

2  06.41 

2  06.57 

2  06  25 

2  06.05 

2  06  14 

2  06.56 

2  06.95 

2  07.14 

2  06.90 

2  06.64 

TABLE  IV. 
Annual  Variations  of  Declination. 


YearB. 

Jan. 

Feb. 

March. 

! 

April. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1845-51; 
1856-64 
1865-71 

-Mean  . 

0.00 
—0.08 
+0.04 

—0.54 
—0.14 
+0.20 

—0.25 
+0.12 
—0.27 

0.00 
—0.13 
+0.21 

/ 
—0.17 

— o.ria 

—0.16 

—0.51 
-0.30 
—0.611 

-0.79 
—0.03 
—0.39 

/ 
—0.15 

+0.08 

+0.12 

4  0.72 
+0.40 
+0.10 

/ 
+  1.02 

+0.26 

+0.49 

+0.35 
+  0..32 
+0.39 

+0.34 

+  0.05i 

1 

— o.ia 

—0  01 

—0.16 

—0.13 

+0.03 

—0.29 

—0.49 

—0.40 

+0.02 

+  0.41 

+o.ro 

+0.36 

+  0.10 
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TABLE  V. 
Monthly  and  Yearly  Means  of  Absolute  Inclination. 


Tearf. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec. 

1 

1 
Year. 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

75° 

1841 

16.2 

13.6 

16.7 

16.1 

16.5 

16.8 

14.3 

13.9 

18.8 

/ 
18.9 

17.9 

/ 
17.9 

16.6 

1842 

17.9 

16.1 

18.0 

19.0 

17.0 

11.7 

16.1 

16.3 

14.9 

16.1 

17.3 

16.2 

16.4 

1843 

14.5 

15.2 

14.1 

18.3 

14.4 

13.4 

14.5 

14.8 

15.3 

14.5 

16.8 

15.7 

14.7 

1844 

15.4 

15.7 

14.5 

13.2 

12.5 

11.6 

10.1 

9.8 

17.7 

17.9 

20  3 

19.0 

14.8 

1845 

18.4 

19.5 

14.5 

11.5 

15.4 

15.2 

14.2 

14.4 

16.6 

14.3 

16.8 

15.2 

15.5 

1846 

16.1 

16.4 

16.0 

14.3 

14.4 

14.8 

14.0 

14.4 

15.7 

15.4 

15.0 

15.1 

15.1 

1847 

15.0 

15.2 

16.3 

15.9 

16.1 

13.0 

11.6 

12.6 

15.4 

17.6 

17.9 

16.8 

15.3 

1848 

20.3 

18.7 

17.2 

18.0 

17.2 

16.8 

16.4 

19.0 

17.3 

19.0 

19.4 

20.6 

18.3 

1849 

19.5 

18.1 

16.7 

18.4 

18.4 

18.5 

18.0 

19.3 

21.6 

20.6 

20.1 

18.1 

18.8 

1850 

19.9 

18.7 

18.0 

19.7 

19.5 

19.1 

19.9 

18.4 

21.0 

21.8 

21.3 

22.5 

20.0 

1851 

21.6 

20.0 

21.5 

21.9 

20.0 

20.7 

19.0 

19.8 

20.8 

20.0 

20.4 

19.4 

20.4 

1852 

19.3 

19.4 

19.6 

20.0 

20.8 

20.8 

19.9 

20.0 

21.6 

22.2 

21.3 

21.2 

20.5 

1853 

22.1 

22.6 

22.6 

22.5 

21.5 

20.3 

21.7 

22.4 

23.0 

22.3 

22.2 

1854 

21.4 

23.3 

23.1 

23.0 

23.0 

22.9 

24.3 

23.2 

23.4 

21.9 

22.2 

23.9 

23.0 

1855 

24.1 

23.8 

23.8 

23.0 

23.6 

22.9 

23.1 

23.9 

24.5 

23.5 

23.3 

23.3 

23.5 

1856 

23.7 

24.3 

24.0 

23.5 

22.7 

23.6 

24.2 

23.8 

24.8 

24.9 

24.6 

24.6 

24.1 

1857 

24.3 

23.8 

24.5 

25.0 

23.9 

23.9 

23.9 

23.9 

25.1 

25.0 

24.4 

24.1 

24.3 

1858 

24.6 

2^.6 

26.2 

23.7 

23.9 

22.9 

23.2 

23.7 

25.1 

24.5 

24.5 

24.4 

24.4 

1859 

24.5 

24.9 

25.0 

25.5 

24.4 

24.6 

24.1 

25.1 

25.0 

26.4 

26.0 

24.3 

25.0 

1860 

24.4 

23.5 

24.6 

25.1 

24.3 

23.4 

24.2 

25.1 

26.4 

26.0 

23.8 

23.9 

24.6  1 

1861 

23.8 

23.5 

24.3 

25.3 

24.3 

23.4 

23.0 

23.7 

23.3 

23.8 

23.4 

23.3 

23.8 

1862 

23.1 

23.4 

23.6 

22.7 

23.3 

22.8 

22.9 

23.8 

23.6 

23.9 

22.8 

22.4 

23.2 

1863 

21.7 

21.7 

21.8 

21.8 

21.9 

20.9 

20.9 

21.8 

22.1 

21.0 

20.9 

21.1 

21.5 

1864 

21.5 

21.9 

21.4 

21.3 

21.3 

21.2 

20.2 

19.6 

20.7 

20.5 

20.6 

20.8 

20.9 

1865 

20.8 

20.8 

21.8 

21.5 

22.0 

21.7 

20.2 

20.5 

21.0 

21.4 

20.7 

20.2 

21.0 

1866 

20.0 

20.0 

20.0 

20.1 

20.3 

19.8 

19.3 

18.3 

17.7 

17.8 

18.3 

18.2 

19.2 

1867 

18.1 

18.8 

19.0 

19.1 

18.6 

18.9 

18.7 

18.8 

18.3 

18.7 

18.9 

19.8 

18.8 

1868 

20.4 

19.4 

19.3 

20.9 

20.9 

20.2 

19.6 

20.2 

20.2 

20.8 

19.4 

19.6 

20.1 

1869 

17.1 

15.8 

15.7 

16.1 

16.9 

16.6 

17.1 

17.1 

17.0 

17.1 

17.4 

ie.8 

16.7 

1870 

16.5 

16.4 

17.6 

17.8 

15.8 

15.3 

15.5 

15.9 

15.2 

16.2 

17.1 

16.7 

16.3 

1871 

17.3 

IS.l 

18.6 

18.9 

19.5 

15.8 

14.1 

14.3 

15.1 

15.7 

16.5 

18.0 

16.8 

1 
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TABLE   VI. 

MoxTHLY  Annual  Means  of  the  Absolute  Horizontal  Force. 


Years. 

Jan. 

Feb. 

SIsr. 

April. 

:^Iay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 
3.5476 

1845 

3.5472 

3.5471 

3.5471 

3.. 54  46 

3.5481 

3.5514 

3.5508 

3.5473 

3.5406 

3.5466 

3.5471 

3.5479 

1846 

.5475 

.5413 

.5441 

.54lt 

.5414 

.  5458 

.5440 

.5397 

.5390 

.5386 

.5360 

.5433 

.5419 

1847 

.54.35 

.5426 

.5386 

.5348 

.5336 

.5393 

.5.366 

.5424 

.5333 

.5345 

.5366 

.5347 

.5331 

1848 

.5329 

.5352 

.5372 

.53il 

.5386 

.  53i)6 

.5376 

.5360 

.5332 

.5263 

.5249 

.5318 

.5339 

184:9 

.5319 

.5312 

.5333 

.5378 

.5413 

.5389 

.5428 

.5394 

.5382 

.5343 

.5366 

.5351 

.5333 

1850 

.5344 

.5354 

.5387 

.5373 

.5366 

.5330 

.5284 

.5193 

.5217 

.5320 

.5361 

.5283 

.5322 

1851 

.5249 

.5243 

.5321 

.5311 

.5325 

.5311 

.5317 

.5318 

.5286 

.5311 

.5304 

.5286 

.52.)9 

1852 

..5305 

.52U 

.5237 

■5054 

.5142 

.  50S3 

.513) 

.5138 

.5119 

.5110 

.5140 

.5149 

.51;.  I 

1853 

1864 

1855 

.5294 

.5124 

.5037 

.5100 

1856 

.50)3 

.5064 

.5052 

.5054 

.5057 

.5101 

.5108 

.5070 

.5037 

.5039 

.5046 

.4950 

.5049 

1857 

.4868 

.472S 

.5113 

.4761 

.4901 

.502) 

.5002 

.5002 

.4826 

.4323 

.4762 

.4783 

.48S3 

1858 

.4779 

.4748 

.4725 

.4870 

.5010 

.4990 

.5014 

.5005 

.4951 

.4941 

.4865 

.4907 

.4900 

1859 

.4724 

.4771 

.4752 

.4793 

.4771 

.4793 

.4328 

.5015 

.4799 

.4842 

.4816 

.432-> 

.4311 

1860 

.4771 

.4842 

.4760 

.4767 

.4862 

.4822 

.4805 

.477S 

.4790 

.4774 

.4769 

.4760 

.4792 

1861 

.4343 

.4826 

.4829 

.4737 

.4988 

.4838 

.4872 

.4847 

.4796 

.4817 

.4822 

.480- 

.43.30 

1862 

.4839 

.4834 

.4846 

.4922 

.4867 

.4882 

.48i9 

.4839 

.4840 

.4793 

.4819 

.4830 

.4353 

1863  1 

.4882 

.4380 

.4875 

.49)2 

.4878 

.4897 

.4931 

.4903 

.4889 

.4889 

.4884 

.4381 

.4891 

1864  ] 

.49U 

.4932 

.4903 

.4905 

.4923 

.4946 

.4943 

.4914 

.5060 

.4890 

.4315 

.4910 

.4932 

1865 

.493t 

.4920 

.4957 

.4929 

.4961 

.4933 

.4943 

.4909 

.4874 

.4351 

.4962 

.4919 

.4925 

1866 

.4905 

.4910 

.4911 

.4349 

.4923 

.4975 

.4950 

.4902 

.4948 

.4930 

.4927 

.494:! 

.4931 

1867 

.4979 

.4920 

.4375 

.4959 

.5034 

.4970 

.4989 

.4979 

.4943 

.496.T 

.4093 

.5000 

.4976 

1868 

.4369 

.5013 

.4947 

.4909 

.4908 

.4994 

.5032 

.4969 

.4953 

.4900 

.4974 

.500(1 

.4980  1 

1869 

.5022 

.4318 

.4996 

.4951 

.4938 

.5026 

.5072 

.5012 

.4979 

.4916 

.4971 

.4990 

.4939 

1870 

.4973 

.4974 

.5060 

.4957 

.5018 

.5026 

.4993 

.4978 

.4970 

.4353 

.4943 

.49.31 

.4934 

1871 

.4999 

.5001 

.4964 

.4913 

.5030 

.50.35 

.5039 

.4953 

.4993 

.5008 

.5034 

.5024 

.5003 

36 
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TABLE  VII. 

Monthly  and  Annual  Means  of  Total  Fokce. 


Years 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8rpt. 

Oct. 

Not. 

Dec. 

Year. 

1 
1 

1 

1S45 

13.9S49 

14.0016 

13.9242 

13.8686 

13.9420  13.9519 

13.9342 

13.9236 

13.9540 

13.9192 

13,9597 

13,9381 

1 
13.9419 

1S4G 

.9504 

13.9307 

.9355 

.8988 

.9003 

.923- 

.9068 

.8936 

.9109 

.9047 

.8883 

.9185 

.9135 

1847 

j  .9178 

.9173 

.9186 

.8974 

.9164 

.  8730 

.8387 

.8767 

.8868 

.9225 

.9354 

.910tf 

.9008 

1843 

[  .9579 

.9422 

.9269 

.9.349 

.9324 

.9184 

.9163 

.9500 

.9127 

.9117 

.9124 

.9582 

.9312 

1849 

1  .9415 

.9172 

.9062 

.9478 

.9610 

.9637 

.9613 

.9681 

.9991 

.9681 

.9694 

.9326 

.9622 

1S50 

.9576 

.9430 

.9452 

.9660 

.9601 

.9694 

.9339 

.8772 

.9245 

.9777 

.9861 

.9739 

.9504 

1861 

1  .9465 

.9193 

.9734 

.9761 

.9529 

.9570 

.9.330 

.9458 

.9487 

.9462 

.9496 

.9270 

.9479 

1862 

1863 
1854 

1  .9330 

i 

.9053 

.9108 

.8447 

.8918 

.8685 

.8767 

.8778 

.8960 

.9008 

.8987 

.9007 

.8920 

i   ... 

l&io 

1   - 

14.0091 

13.9258 

.9124 

.9135 

1860 

.8815 

.9167 

.9053 

.8989 

.8878 

.9193 

.9303 

.9099 

13.9123 

.9141 

.9123 

.8775 

.9054 

1857 

.8367 

.7745 

.9373 

.8053 

.8450 

.8935 

.8847 

.8850 

.8334 

.8305 

.7974 

.8005 

.8436 

1858 

.8068 

.8252 

.8101 

.8290 

.-^870 

.8632 

.8792 

.8829 

.8824 

.8696 

.8386 

.8548 

.8524 

1869 

.7829 

.8086 

.8016 

.8272 

.7997 

.8120 

.8177 

.9077 

.8208 

.8602 

.8436 

.8198 

.8261 

1860 

.  8000 

.8141 

.7987 

.8097 

.8345 

.8048 

.8109 

.8135 

.8389 

.8263 

.7908 

.7888 

.8109 

ISCl 

.8195 

.8088 

.8217 

.8208 

.8850 

.8107 

.8185 

.8195 

.7928 

.8096 

.8048 

.7957 

.8173 

1862 

.8073 

.8093 

.8180 

.8344 

.8222 

.8194 

.8163 

.8180 

.8147 

.8004 

.7952 

.8108 

.8143 

1863 

.8026 

.8014 

.8009 

.8127 

.8049 

.7968 

.8105 

.8120 

.8121 

.7946 

.7916 

.7938 

.8028 

18G4 

.8237 

.8255 

.8074 

.8056 

.8135 

.8207 

.8054 

.7835 

.8582 

.7879 

.7993 

.7990 

.8109 

1865 

.8098 

.8066 

.8345 

.8188 

.8382 

.8227 

.80.37 

.7950 

.7891 

.7866 

.8191 

.7942 

.8099 

1866 

.7855 

.7872 

.7888 

.8048 

.7977 

.8098 

.7920 

.7583 

.7668 

.7618 

.7679 

.7734 

.7828 

1867 

.7853 

.7755 

.7990 

.7934 

.8159 

.7969 

.7996 

.7970 

.7749 

.7890 

.8034 

.8202 

.7968 

1S68 

.8166 

.8196 

.7911 

.8253 

.8249 

.8246 

.8298 

.8147 

.8100 

.8202 

.8033 

.8197 

.8166 

1869 

.7878 

.7390 

.7566 

.7439 

.7714 

.7810 

.8078 

.7832 

.7690 

.7462 

.7720 

.7702 

.7690 

1870 

.7597 

.7581 

.8101 

.7730 

.7663 

.7617 

.7525 

.7624 

.7379 

.7469 

.7578 

.7579 

.7612 

1871 

.7823 

.7951 

.7872 

.7842 

.8302 

.7728 

.7480 

.7196 

.7463 

.7616 

.7839 

.8031 

.7762 

8? 
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TABLE  VIII. 


Aggregate  AMotrxT  of  the  Disturbances  of  Declination,  Horizontal  Force, 
AND  Vertical  Force,  in  different  years  ending  June  30,  with  the 
Ratios  expressing  their  relative  amount  in  each  year,  as  compared 
WITH  the  Mean  of  all  years. 


1 

1 

PS 
W 

DbCLI]VATION. 

Ho;:izoNTAL  Force. 

Vertical  Force. 

1  1 
S  5 

w  2 

If 

1  ^ 

t>0 

a 
a  o 

1.1 
1^ 

1  «• 

c 

60 

a 
•3    . 

1.2 

1 

(1) 

(2) 

(3) 

ii) 

(5) 

(6) 

(T) 

(S) 

(9) 

(10) 

(11) 

(12) 

1    1844 

2053.2 

1235.8 

817.4 

0.52 

0.56 

0.47 

0.49 

0.81 

0.43 

0.66 

0.71 

0.62 

}    1S45 

2521.8 

1325.4 

1196.4 

0.64 

0.60 

0.69 

0.45 

0.47 

0.45 

0.58 

.0.46 

0.67 

1S46 

3246.6 

1973.3 

1273.3 

0.82 

0.89 

0.84 

0.53 

0.65 

0.52 

0.74 

0.75 

0.72 

1847 

5478.7 

2958.9 

2519.8 

1.39 

1.34 

1.46 

1.11 

0.99 

1.13 

1.23 

0.98 

1.40 

1848 

I 

I  Mean. 

6422.0 

3573.5 

2848.5 

1.63 

1.61 

1.65 

2.42 

2.08 

2.47 

1.80 

2.09 

1.59 

3944. 5 

2213.4 

1731.1 

1.00 

-1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

TABLE  IX. 

CONTAININ-Q    FOR    THE    TOTAL    FoRCE    AND    INCLINATION,    NUMBERS    ANALOGOUS   TO 

THOSE  OF  Table  VIII,  together  with  certain  other  Ratios  in  Columns 
7  and  14. 


Total  For  e. 

: 

I.VCI.INAT10N. 

i 

li 

a  to 
.2 

i'i 

5fe 

i  to 

■a  a 

i'i 

a5  o 

s  1 

o 

o 

§  + 

1° 
e5| 

Si 
o 

1? 

il 

•2| 

o 

r 

s 

§1 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

1844 

.4491 

.2011 

.2480 

0.77 

1.02 

0.65 

1.23 

684.3 

498.8 

185.5 

0.52 

0.45 

0.93 

2.7 

1845 

.2775 

.0616 

.2159 

0.48 

0.31 

0.56 

3.51 

613.9 

510.5 

103.4 

0.47 

0.46 

0.52 

5.0 

1840 

.3809 

.1363 

.2446 

0.65 

0.69 

0.64 

1.79 

753.7 

612.7 

141.0 

0.57 

0.55 

0.71 

4.3 

1847 

.7293 

.1839 

.5454 

1.25 

0.93 

1.42 

2.91' 

1399.0 

1165.8 

233.2 

1.06 

1.04 

1.17 

5.0 

1848 

1.0747 

.4067 

.6680 

1.85 

2.06 

1.74 

1.04 

3139.8 

1 

2809.8 

330.1 

2.38 

2.51 

1.66 

8.5 

Mean. 

.8823 

.1979 

.8344 

1318.1 

1119.5 

198.6 
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TABLE  X. 

Aggregate  Values  of  the  Disturbances  op  Declination  in  the  several 
Months,  with  the  Ratios  of  the  Aggregate  Values  of  the  Disturb- 
ances OF  the  several  Elements  to  their  respective  Mean  Annual  Values. 


Months  and 
Year. 


January... 
February . 

March 

April 

May 

Tune 

July 

\ugU8t.... 

September 
October.... 
November 
December. 

Mean 


Declination. 


5^ 


'H 


936.0 
1383.8 
1824.7 
2329.0 
1603.8 

872.4 
1542.6 
1895.0 
26C3.5 
2144.7 
1282.0 
1244. S 


(2-) 
527.0 
772.9 
1062.9 
1187 
904.3 
691.1 
903.2 
1255.2 
1504.8 
1174.0 
556.6 
527.4 


1643.5    922.2 


(3.)     (4.) 
409.0  0.57 


610.9 
761.8 

1141.5 
699.5 
181.3 
6S9.4 
639.8 

1158.7 
970.7 
725.4 
717.4 


721.3 


(5.)  ;(6.) 

0.57  0.57 


0.84 
1.11 
1.42 
0.98 
0.53 
0.94 
1.15 
1.62 
1.30 
0.78 
0.76 


0.84 
1.15 
1.29 
0.98 
0.75 
0.98 
1.36 
1.63 
1.27 
0.60 
0.57 


0.85 
1.00 
1.58 
0.97 
0.25 
0.80 
O.SS- 
1.61 
1.35 
1.00 
0.99 


a.) 

0.58 

0.94 

!'.93 

1.50 

:).90 

i'.36 

0.61 

0.76 

1.71 

1.48 

0. 

1.27 


Veetical  Force. 


s  + 


(8.) 
0.56 
0.74 
1.08 
1.49 
1.12 
J.  50 
0.79 
I. OS 
1.60 
1.30 
0.75 
0.99 


(9.) 
0.71 
0.77 
1.21 
1.46 
0.99 
0.51 
0.56 
0.76 
1 

1.24 
0.82 
1.48 


i5      ;i 


(10.) 
0.45 
0.72 
0.98 
1.51 
1.22 
0.5U 
0.95 
1.31 
1.67 
1.34 
0.70 
0.65 


(11.) 
0.8f 
1.2: 
l.R 
1.4; 
1.72 
1.37 
2.3P 
2.41 
1.5( 
1.4! 

0.61 


1.00  1.00  1.00 


Total  Foece. 


a2.) 


0.74 
1.05 
1.55 
l.OS 
0.39 
0.78 
1.06 
1.64 
1.36 
0.77 
1 


i  I 


(13)  (14.) 
0.72  0.43 


0.70 
1.17 
1.51 
1.03 
0.45 
0.59 
0.65 
1.46 
1.11 
0.89 
1.67 


0.76 
0.9^ 
1.56 
1.08 
0.3C 
0.88 
1.27 
1.73 
1.4t 
0.70 
0.74 


1.00 


INCLI- 
\AT"JJ 


-  + 


(16.) 
0.65 
0.94 
0.97 
1.41 
0.S5 
0.39 
0.56 
0.74 
1.67 
1.45 
1.02 
1.36 
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TABLE  XI. 


CoXTAIXiyG  FOB,  EACH  MAGNETIC  ELEMENT  THE  KaTIOS  OF  THE  AMOUNT  OF 
DiSTCRBANCE  IN  EACH  OF  THE  24  HoURS,  TO  THE  Me^VJJ  AmOUNT  OF  THE 
DlSTPRBANCES    AT    ALL    HoURS,     DISTURBANCES     OF    AN    OPPOSITE     SiGN    BEING 

TAKEN  Jointly  as  well  as  Separately. 
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TORONTO    MAGXETICAL    OBSERVATIONS. 


TABLE  XII. 


Showlng  the  Aggregate  Effect  of  the  Disturbances  of  Declination,  Total 
Force  and  Inclination  on  the  Solar  Diurnal  Variations  of  the  Ele- 
ments, together  with  their  Average  Effect  in  One  Day. 
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TORONTO    MAGNETICAL   OBSERVATIONS. 


TABLE  XIII. 

Solar  Diurxal  Variations   of    DECLiyATiox    for  each   month   for  the  two 

HALF     YEARS,    AND     FOR    THE  YEAR,    DERI\':ED     FROM     THE    FIVE     YEARS     ENDING 

June  30,  1848,  after   the   separation   and   omission  of  the   larger  dis- 
turbances. 
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TABLE   XIV. 

Solar  Diuri^'Al  Variations  of  Horizontal  Force  for  each  month,  for  the 
two  half  years,  and  for  the  year,  derived  from  the  five  years  ending 
June  30,  1848,  after  the  separation  and  omission  of  the  larger  dis- 
turbances. 
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—060 

—or 

+016 
+028 
+033 
+032 
+031 
+026 
+019 
+020 
+007 
+006 
+011 
+016 
+019 
+028 
+039 
+043 
+034 
—008 
—048 
—083 
—103 


Dec, 


.00 
—073 
—052 
—02' 
+005 
+031 
+031 
+027 
+021 
+013 
+010 
+00' 
+00: 
—00' 
—002 
+00' 
+005 
+015 
+022 
+034 
+030 
+021 
—004 

040 
—072 


Semi-annual 
Means. 


Apr.  to 
Sept, 


.00 
—056 
—004 
+045 
+078 
+085 
+077 
+056 
+032 
+015 
+010 
+006 
+004 
—002 
—003 
—002 
—006 
—002 
+002 
+005 
—006 
—041 
—082 
—109 
—097 


Oct.  to 
March 


.00 
—085 
—054 
-019 
+016 
+037 
+039 
+032 
+028 
+020 
+016 
+013 
+008 
+004 
+005 
+010 
+010 
+022 
+026 
+033 
+022 
—003 
—034 
—065 
—092 


.00 

—070 
—029 
+013 
+047 
+061 
+058 
+044 
+030 
+017 
+013 
+010 
+006 
+001 
+001 
+004 
+002 
+010 
+014 
+019 
+008 
—022 
—058 
—087 
—094 
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TABLE  XV 


Solar  Diurnal  Variations  of  Vertical  Force  for  each  month,  for  the  two 
half  tears,  and  for  the  tear,  derived  from  the  five  tears  ending 
June  30,  1848,  after  the  separation  and  omission  of  the  larger  dis- 
turbances. 


Feb. 


000 
—013 
+  0U 
+042 


+074 
+055 
+055 


.000 
—068 
—024 
+042 

+  058+087 

+047+084 

+  056+086 

+070:+081 

+  070 

+064 

+050 

+033 

+022 

—004 

—022 

—028 

—041 

—047 

—045 
027 

—027 

—036 

—068 

—072 

—064 


.000 
—081 
—046 
—001 
+042 
+056 
+070 
+067 
+061 
+055 
+050 


+033+041 
+027+036 
+003+003 


Apr. 


—033 
—045 
—036 
—038 
—026 
—022 
—010 
—Oil 
—082 
—119 
—124 


—023 
—036 
—020 
—003 
—020 
—Oil 
+017 
+018 
—038 
—101 
—128 


.000 
—077 
—033 
+031 
+068 
+082 
+07' 
+063 
+090 
+068 
+027 
+004 
—013 
+036 
—041 
—038 
—029 
—031 
+004 
+027 
+015 
—004 
—042 
—088 
—106 


May. 


.000 
—095 
—041 
+029 
+067 
+110 


June 


.000 
-075 
—067 
—005 
+07' 
+116 


+133  +131 


+137 

+093 

+069 

+043 

+035 

—018 

—045 

—063 

—056 

043 

026 

003 

+019 

+001 

—027 

—074 

125 

—124 


+106 
+111 
+074 
+055 
+017 
000 
—036 
—043 
—050 
—065 
—009 
+020 
+004 
—022 
—054 
—079 
—099 
—096 


July 


000 
— 0' 
—047 
+004 
+081 
+141 
+184 
+174 
+145 
+081 
+064 
+010 
—003 
—029 
—074 
—119 

116 
—093 
—052 
+004 
— P06 
—028 
—050 
—078 
—087 


Aug. 


.000 
—047 
+  005 
+070 
+007 
+143 
+159 
+133 
+097 
+081 
+014 
+008 
—033 

066 
—069 
—100 
—091 
—091 
—005 
+001 

023 
—045 
—074 
—078 
—054 


Sept. 


.000 
—023 
+  046 
+090 
+109 
+110 
+110 
+095 
+065 
+061 
+045 
+029 
—Oil 
—050 
—050 
—059 
—054 
086 
067 
—019 
—028 
—043 
—095 
—095 
—049 


Oct. 


000 
—055 
+  006 
+046 
+077 
+074 
+073 
+075 
+086 
+073 
+061 
+041 
+013 
—01 
—051 

041 
—026 
—051 
—063 
—040 
—019 
—027 
—056 

081 
—091 


Nov. !  Dec, 


.000 
—024 
+020 
+074 
+070 
+073 
+072 
+065 
+068 
+065 
+056 
+042 
+022 
—009 
—033 
—046 
—050 
—050 
—049 
—061 
—033 
•046 
077 
—090 
—070 


.000 
—028 
+013 
+054 
+07 
+060 
+054 
+043 
+055 
+054 
+056 
+042 
+022 
—019 
—027 
—027 
—028 
—056 
—050 
—022 
— 037 
—040 
—040 
— 06S 
—059 


Semiannual 
Means. 


Apr.  ti 
Sept. 


.000 
—066 
—023 
+036 
+085 
+117 
+132 
+118 
+100 
+072 
+041 
+017 
—013 
—030 
—057 
—070 
—066 
—056 
—017 
+006 
—010 
—033 
— 0C9 
—094 
—086 


Oct.  to 
March, 


.000 
—045 
—003 
+043 
+068 
+0G6 
+068 
+067 
+069 
+061 
+055 
+039 
+024 
—007 
—031 
—037 
—033 
—041 
—042 
—030 
—018 
—024 
—060 
—089 
—089 


.\nnual 
Meana, 


.000 
—055 
—013 
+040 
+076 
+091 
+100 
+092 
+0S4 
+007 
+048 
+028 
+005 
—019 
—044 
—064 
—060 
—048 
—030 
—012 
—014 
-029 
—065 
—091 
—087 


<i 


TORONTO    MAGNETICAL    OBSERVATIONS. 


TABLE  XVI. 


Semi-axnual  and  Annual  Means  of  the  Solak  Diurnal  Variations  of  Total 
Force  and  Inclination,  deri\t:d  from  those  of  the  Horizontal  and 
Vertical  Forces. 


Toronto 
Astro- 

Total Force. 

Inclination. 

Toronto 
Astro- 

Semi-annual Means. 

Semi-annual  Means. 

nomical 
Hours. 

Annual 
Means. 

Annual 
Means. 

nomical 
Hours. 

April  to 
September. 

October  to 
March. 

April  to 
September. 

October  to 
March. 

Hours. 

Parts  of 
force. 

Parts  of 
Force. 

Parts  of 
Force. 

Hours. 

0 

—.000097 

—.000098 

—  .000097 

+25.1 

+40.8 

+32.8 

0 

1 

—        024 

—        039 

—        031 

+  0.9 

+27.2 

+14.0 

1 

2 

+        0G4 

+        028 

+        046 

—21.0 

+  11.8 

—  4.7 

2 

3 

+        130 

+        075 

+        102 

—35.3 

—  4.7 

—20.0 

3 

4 

+        165 

+        086 

+        125 

—37.2 

—15.3 

—26.2 

4 

5 

+        173 

+        089 

+        131 

—32.4 

—16.3 

—24.4 

5 

6 

+        146 

+        085 

+        115 

—22.4 

—12.9 

—17.7 

6 

7 

+        113 

+        083 

+        098 

—11,2 

—10.7 

—10.9 

7 

8 

4-        078 

+        071 

+        074 

—  3.9 

—  6.9 

—  5.4 

8 

9 

+        044 

+        062 

+        053 

—  3.1 

—  5.6 

—  4.3 

9 

10 

+        020 

+        045 

+        032 

—  2.2 

-4.6 

—  3.5 

10 

11 

—        009 

+        028 

+        009 

—  2.8 

—  2.8 

—  2.8 

11 

12 

—        629 

—        003 

—        017 

—  0.5 

—  2.5 

—  1.5 

12 

13 

—        055 

—        025 

—        040 

—  1.4 

—  4.1 

—  2.8 

13 

U 

—        067 

—        028 

—        048 

—  2.8 

—  7.0 

—  4.8 

14 

15 

—        066 

—        026 

—        046 

—  0.3 

—  6.7 

—  3.5 

15 

16 

—        053 

—        024 

—        039 

—  1.9 

-13.3 

—  7.5 

16 

17 

—        015 

—        022 

—        019 

—  2.1 

—15.3 

—  8.7 

17 

18 

+        009 

—        006 

+        001 

2.2 

—18.2 

-10.3 

18 

19 

—        013 

—        002 

—        008 

+  2.8 

—12.1 

—  4.8 

19 

20 

—        058 

—        024 

—        041 

-fl9.1 

+  0.3 

+  9.7 

20 

21 

—        119 

—        078 

—        098 

+38.2 

+14.2 

+26.2 

21 

22 

—        ICO 

—        127 

—        142 

+50.5 

+28.4 

+39.5 

22 

23. 

—        144 

—        143 

—        143 

+44.8 

+  42.2 

+  43.4 

23 
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TABLE  XVII. 


SEin-ANNUAL  Inequalities  of  the  Diurnal  Variations  of  the  Magnetic 
Elements  for  Each  Hour  with  the  Signs  Proper  to  the  half-year, 
April  to  September  inclusive,  derived  from  the  five  years  ending 
30th  June,  1848. 


Astro- 
nomical 
Time. 

Declination. 

Horizontal  Force. 

Vertical  Force. 

Total  Force. 

Inclination. 

Astro- 
nomical 
Timu. 

0 

—1.15 

+  .00014 

—  .000011 

.000000 

—  7.7 

0 

1 

—1.25 

+        25 

—          10 

+          07 

—13.1 

1 

2 

— l.U 

+        32 

—          04 

+          18 

—16.3 

2 

3 

—0.94 

+        31 

+          U9 

+          28 

—15.3 

3 

4 

—0.48 

+        24 

+          20 

+          40 

—11.0 

4 

5 

—0.03 

+        19 

+          32 

+          42 

—  8.0 

5 

6 

+0.04 

+        12 

+          26 

+          31 

-  4.7 

6 

7 

—0.11 

+        02 

+          10 

+          15 

—  0.3 

7 

8 

-0.28 

—        02 

+          05 

+          04 

+  1.5 

8 

9 

—0.30 

—        03 

—          07 

—          09 

+  1.2 

9 

10 

—0.23 

—        04 

—          11 

—          12 

+  1.3 

10 

11 

—0.14 

—        02 

—          18 

—          18 

0.0 

11 

12 

—0.01 

—        03 

—          11 

—          12 

+  1.0 

12 

13 

+0.20 

—        04 

—          13 

—          15 

+  1.4 

13 

14 

+0.11 

—        06 

—          IG 

—          19 

+  2.0 

14 

15 

+0.03 

—        08 

—          16 

—          20 

+  3.2 

15 

16 

+0.25 

—        12 

—          08 

—          14 

+  6.0 

16 

17 

+0.82 

—        12 

+          13 

+          04 

+  6.0 

17 

18 

+1.C0 

—        14 

+          18 

+          08 

+  8.1 

18 

19 

+i.y6 

—         14 

+          04 

—          05 

+  7.6 

19 

20 

+1.38 

—        VJ 

—          01 

—          17 

+  9.4 

20 

21 

+0.62 

—        24 

—          04 

—          21 

+  12.0 

21 

22 

—0.34 

—        22 

—          03 

-          18 

+  11.0 

22 

23 

—0.92 

—        03 

+          01 

—         01 

+  1.4 

23 
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TABLE  XIX. 


Solar  Diurnal  Variations  of  Declixation  for  each  Month  at  the  ordinary 
Six  Observation  Hocrs,  afi'er  the  separ.\tiox  and  omission  of  the  l^uiger 
Disturbances,  and  derived  from  different  Groups  of  Years. 


JANUARY. 


FEBRUARY. 


Toronto 

Astronomical 

Time. 

2 

4 

10         12 

18 

20 

2 

4 

10 

12 

18 

20 

1844-48 
1856-62 
1863-71 

—3.14 
-3.53 
-3.69 

—1.64 
-1.94 
-1.96 

+1.08+0.44 
+1.16+0.57 
+1.59+0.85 

+0.74 
+0.96 
+0.50 

+2.66 
+2.91 
+2.85 

—3.26 
—3.70 
-3.91 

-1.66 
—2.69 
-2.71 

+0.88 
+1.26 
+1.28 

+0.44 
+0.95 
+1.14 

1 
+1.64 

+1.57 

+1.66 

+2.92 
+3.57 
+3.49 

MARCH. 

APRIL. 

1844-48 

-5.36 

-3.42 

+0.90 

+1.12+2.26 

1 
+4.72 

-5.84 

-3.30 

1 
+0.82 

/ 
+0.88 

/ 
+3.40 

+4.96 

1856-62 

-5.70 

—3.28 

+0.84 

+0.97 

+2.30 

+5.08 

-6.76 

—3.80 

+0.30 

+1.18 

+3.76 

+6.24 

1863-71 

-5.86 

—3.71 

+0.95 

+1.11 

+2.45 

+5.27 

-6.75 

-4.48 

+0.64 

+1.30 

+4.35 

+5.85 

MAY. 


JUNE. 


1844-18 

—6.10 

—3.12 

+0.38 

+0.36 

+5.10 

+5.82 

-6.2G 

-3.70 

+0.04 

+0.42 

+5.2S 

+6.20 

185e-C2 

—6.19 

-3.27 

+0.07 

+0.5S 

+5.27 

+6.05 

—6.51 

-3.89 

—0.31 

+0.19 

+5.80 

+0.65 

1863-71 

-6.31 

-3.71 

+0.51 

+0.72 

+5.17 

+6.15 

-6.58 

-4.2-2 

+0.03 

+0.24 

+5.62 

+6.82 

JULY. 

AUGUST. 

1844-48 

—5.96 

/ 
—3.68 

+0.36 

+0.70 

+4.52 

+6.26 

/ 
—6.52 

/ 
-2.74 

+0.46 

+0.54 

+5.22 

1 
+6.90 

1856-62 

— P.73 

—4.07 

—0.26 

+0.58 

+5.69 

+7.04 

-7.45 

—3.33 

+0.06 

+0.48 

+5.99 

+8.10 

1863-71 

—6.67 

—4.28 

+0.14 

+0.29 

+5.68 

+7.11 

-7.19 

—3.36 

+0.37 

+0.27 

+5.78 

+7.71 

SEPTEMBER. 

ootober. 

1844-18 

—5.40 

/ 
—1.16 

+0.78 

+0.76 

+3.90 

/ 
+4.80 

—3.94 

—1.80 

/ 
+0.48 

/ 
+0.56 

1 

+1.84 

+3.66 

1856-62 

—5.69 

—2.07 

—0.04 

+0.26 

+4.84 

+6.36 

—4.85 

—2.50 

+0.50 

+0.52 

+1.82 

+  4.78 

1863-71 

—5.82 

—1.90 

+0.67 

+0.57 

+4.61 

+5.54 

—4.65 

—2.17 

+0.81 

+0.86 

+1.92 

+3.91 

NOVEMBER. 

DKCEMBRR 

1844-48 

1 
-3.30 

—1.78 

/ 
+1.16 

+0.56 

+1.28 

+2.90 

/ 
-3.36 

/ 

—1.70 

+1.10 

+0.68 

+0.68 

+1.40 

1856-62 

-3.91 

-2.13 

+1.08 

+0.90 

+  1.86 

+3.04 

-3.48 

—2.13 

+1.04 

+0.6( 

+0.73 

+2.01 

1863-71 

-3.95 

—1.94 

+1.11 

+0.89 

+1.72 

+2.98 

-3.16 

—1.94 

+1.25 

+0.68 

+0.66 

+1.82 

43 
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TABLE  XX. 


Solar  Diurnal  Observations  of  Horizontal  Force  for  each  Month  at  the 
Ordinary  Six  Observation  Hours,  after  the  separation  and  omi.ssion  of 
the  larger  Disturbances,  and  deri\t:d  from  different  groups  of  Years. 


JANUARY. 

FEBRUARY 

Toronto 

Astronomica] 

Time. 

2 

4 

10 

12 

18 

20 

2 

4 

10 

12         18 

20 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-48 

—300 

+  480 

+140 

.000 

+310 

+24C 

—100 

+2S0 

+120 

+060 

+210 

—110 

1856-62 

—558 

+177 

+159 

+161 

+507 

+41C 

—715 

—039 

+  120 

+192 

+554 

+369 

1863-71 

-498 
/ 

+290    +100 

+075 

+393 

+497 

—502 

+001 

+020 

+040 

+445 

+460 

MARCH. 

APRIL. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-48 

—300 

+410 

+170 

+140 

+350 

—160 

+050 

+740 

+080 

+070 

+140 

—230 

1856-62 

—628 

+324 

+177 

+182 

+572 

+01S 

— 277 

+612 

+172 

+241 

+399 

—272 

1863-71 

—419 

+280 

+C77 

+133 

+407 

+m 

—025 

+777 

+007 

+079 

+250 

—226 

MAY. 


JUNE. 


1844-48 
1856-62 
1863-71 


.000 
+540 
+308 
+316 


.000 
+850 
+582 
+733 


.000 
+040 
+086 
+050 


.000 
—050 
+19C 
+103 


.000 
+010 
+315 
+162 


.000 
—360 
^9 
—311 


.000 
+580 
+218 
+569 


.000 

+950 
+727 
+773 


.000 
—040 
+162 
—106 


.000 
^—180 
+077 
—019 


.000 

.000 

+29- 

+049 


.000 
—330 
—507 
—275 


AUGUST. 


1844-48 
1856-62 
1863-71 


.000 
+490 
+262 
+366 


.000 

+920 
+906 
+839 


.000 
—040 
+045 
—054 


.000 
—130 
+080 
+016 


.000 
—030 
+201 
+103 


.000 
—350 
—623 
—425 


.000 
+570 
+233 
+297 


.000 
+910 
+682 
+854 


.000 

+080 
+203 
+099 


.000 
+070 
+307 
+154 


.000 
+010 
+355 
+205 


.000 
—620 
—763 
—577 


SEPTEMBER. 

OCTOBER. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-48 

+450 

+760 

+220 

+130 

+150 

—540 

—010 

+  100 

+160 

+060 

+320 

+270 

1856-62 

—098 

+548 

+541 

+447 

+527 

—794 

—431 

+232 

+225 

+203 

+631 

+274 

1863-71 

+139 

+557 

+232 

+235 

+438 

—416 

—328 

+156 

+191 

+184 

+476 

+093 

NOVEMBER. 


DECEMBER. 


.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-48 

—170 

+280 

+200 

+060 

+430 

— 08t 

—270 

+310 

+070 

—070 

+340 

+210 

1856-62 

—316 

+072 

+225 

+206 

+595 

+055 

—560 

+097 

+136 

+090 

+474 

+279 

1863-71 

-315 

+257 

+133 

+114 

+467 

+148 

—324 

+153 

—005 

+029 

+371 

+364 

TORONTO    JIAGNETICAL    OBSERVATIONS. 

TABLE  XXI. 

Solar  Dittrxal  Variations  of  Vertical  Force  for  each  Month  at  the  Ordi- 
nary Six  Observation  Hoxtrs,  after  the  separation  and  omission  of  the 
LARGER  Disturbances,  and  derts'ed  from  different  groups  of  Yilvrs. 


JANUARY. 

FEBRUARY 

Toronto 

Astronomical 

Time. 

2 

4 

10 

12 

IS 

20 

i 

2 

4 

10 

12 

18 

20 

1 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000     . 

1814-48 

+042 

+047 

+033 

—004 

—027 

-036 

+042 

+084 

+033 

+003 

—022 

—oil 

I8'i6-G2 

+067 

+089 

+029 

—002 

—091 

—032 

+031 

+139 

+06C 

+015 

—094 

—029 

1863-71 

+049 

+080 

+065 

+026 

—104 

—064 

+078 

+11!^ 

+056 

+004 

—090 

—030 

MARcrr. 

A 

PRIL. 

1 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-48 

—001 

+056 

+041 

+00.'' 

—on 

+018 

+031 

+082 

+004 

+036 

+027 

+004 

1856-32 

+089 

+161 

+044 

—013 

—098 

—071 

+043 

+154 

+055 

—013 

—027 

—034 

1863-71      i 

+06" 

+115 

+032 

—005 

-071 

— 02f 

+093 

+154 

+03:j 

—043 

—030 

—031 

MAY. 

JUNE. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-43 

+029 

+110 

+035 

—045 

+019 

+027 

—005 

+110 

+017 

—036 

+004 

— 0.'4 

1856-52 

+029 

+140 

+052 

—039 

—017 

—044 

—015 

+115 

+051 

—031 

—019 

—061 

1863-71 

+057 

+116 

+998 

—022 

—053 

—075 

+425 

+154 

—019 

—059 

—076 

—051 

JULY. 

AUGUST. 

! 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-43 

+004 

+141 

+010 

—029 

+904 

—028 

+070 

+143 

+008 

— 05fi 

+001 

—045 

1856-32 

+008 

+  141 

+055 

—Oil 

—008 

—082 

+040 

+147 

+004 

—057 

+031 

—044 

1863-71 

+024 

+  148 

+012 

—022 

—042 

—016 

+100 

+178 

+013 

—082 

—030 

—056 

SEPTEMBER. 

OCTOBER. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1844-18 

+090 

+  110 

+029 

—050 

—019 

—043 

+046 

+074 

+041 

--G17 

—040 

—027 

1856-32 

+U85 

+  141 

+029 

—082 

+005 

—062 

+048 

+  110 

+055 

—032 

—086 

—017 

1803-71 

+166 

+203 

+006 

—058 

—072 

-148 

+077 

+122 

+039 

—030 

—070 

—058 

NOVEMBER. 


DECEMBER. 


1844-18 
185C-32 
lRfi.'J-71 


.000 

+074 
+083 
+07- 


.000 
+073 
+  107 
+090 


.000 

+042 
+030 
+047 


.000 

—009 
—047 
—004 


.OQO 
-061 
—071 
—092 


.000 

-040 
—03: 
—055 


.000 
+054 
+094 
+061 


.000 

+060 
+  117 
+063 


.000 

+042 
+059 
+030 


.000 
—019 
+003 
+003 


.000 
—022 
—113 
—043 


.000 
—040 
—074 
—029 


fip 
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TABLE   XXIT. 


Solar  Diurnal  Variations  of  Total  Force  for  each  Month  at  the  Ordinary 
Six  Observation  Hours,  after  the  separation  and  omission  of  the  larger 
Disturbances,  and  derived  from  different  groups  of  Years. 


JANUARY. 

FEBRUARY 

Toronto 

Astronomical 

Time. 

2 

4         10 

12 

18 

20 

2 

4 

10 

12 

18 

20 

.000      .000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1856-62 

+027    -i-095 

+038 

+008 

—053 

—004 

—016 

+128 

+069 

+026 

—053 

—004 

1863-71 

+014    +093 

+067 

+030 

—072 

—029 

+041 

+111 

+054 

+006 

—061 

+001 

MAR 

en. 

APRIL. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1856-62 

+044 

+171 

+052 

000 

—066 

—067 

+023 

+183 

+062 

+003 

000 

—049 

186.3-71 

+029 

+125 

+03e 

+004 

—038 

—015 

+085 

+193 

+037 

—035 

—017 

—044 

MAY. 

JUNE. 

.000 

.000      .000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1856-62 

+047 

+168    +055 

—025 

+005 

—070 

000 

+154 

+058 

—025 

+001 

—090    1 

1863-71 

+074 

+156'  +095 

—014 

—039 

—090 

+122 

+194 

—024 

—056 

—068 

—065 

JULY. 

AUGUST. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

IWb'.--' 

+027 

+189 

+054 

—005 

+005 

—117 

+053 

+181 

+017 

—034 

+052 

—090 

1863-n 

f-0,(. 

+192 

—004 

—020 

—033 

-041 

+112 

+221 

+019 

—071 

—015 

—090 

SEPTEMBER. 

OCTOBER. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

185&-62 

+073 

+166 

+061 

—048 

+038 

—109 

+018 

+118 

+066 

—017 

—040 

—033 

1863-71 

+164 

+225 

+020 

—039 

—040 

—165 

+050 

+124 

+049 

—017 

—035 

—061 

NOVEMBER. 

DECEMBER. 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1856-62 

+049 

+105 

+053 

—030 

—028 

—029 

+052 

+115 

+064 

+008 

—076 

—052 

1863-71 

+053 

+111 

+052 

—003 

—056 

—042 

+028 

+069 

+027 

+004 

—016 

—003 

TORONTO    MAGNETICAL    OBSERVATIONS. 


TABLE  XXIII. 

Solar  DimyAL  Variations  of  Inclination  for  each  Month  at  the  Ordinary 
Six  Observation  Hours,  after  the  separation  and  omission  of  the  larger 

DiSTURB.VNCES,  AND  DERIVED   FROM  DIFFERENT  GROUPS   OF  YEARS. 


JANUARY. 

FEBRUARY 

Torontxj 

AEtronomical 

Time. 

1 

2 

4 

10 

12 

18 

20 

2           4 

10 

12 

18 

20 

1856-62 
1863-71 

+31.5 

+27.6 

-  4.4 
—10.6 

—  6.6 

—  l.S 

—  8.2 

—  3.4 

—30.2 
—25.0 

22 . 2 

—28.3 

+37.6 
+29.3 

+  9.0 
—  5.9 

-  2.7—  8.9 
+  1.8-1.8 

—32.7 
—27.3 

1 
—20.0 
—24.8 

MARCH. 

APRIL. 

1856-62 

+36.1 

—  8.2 

—  6.7 

—10.3 

—S3. 8 

—  2.9 

+16.1 

-23.1 

—  5.9 

—12.8 

—21.4 

+12.0 

1863-71 

+24.1 

—  8.3 

—  2.2 

—  7.0 

—24.0 

—  8.4 

+  CO 

—31.4 

+  1.6 

—  6.2 

—14.4 

+  9.8 

MAY. 


1856-62 
1863-71 


-14.1 
-13.1 


—23.3—  1.7—11.6 

I 
— 31.i:+  2.4j—  8.2 


-16.71+20.4 
-10.8+11.9 


30.8'-  5.6 


+  4.4 


—  5.5 

—  1.0 


—15.91+22.4 
—  6.31+11.3 


JULY. 


1856-62 
1863-71 


—12.8 


-17.2 


— 38.5  +  0.5 


— 34.9  +  3.3 


—  4.6—10.6+27.3 

—  2.01—  7.3+20.7 


9.7—27.0 
9.9—34.1 


—  4.3—11.9 


—16.3 

—11.9 


+36.2 
+26.3 


SEPTEMBER 

OCTOBER. 

„ 

„ 

II 

II 

II 

„ 

„ 

„ 

„ 

„ 

II 

II 

1856-62 

+  9.2 

—20.5 

—25.8 

—26.6 

—26.3 

+36.9 

+24.1 

—  6.2 

—  8.6 

-11.8 

—36.1 

+12.9 

1863-71 

+  1.3 

—17.9 

—11.4 

—14.8 

—25.7 

+13.6 

+21.0 

—  1.7 

-  7.7 

—10.8 

—27.5 

+  1.8 

NOVEMBER. 

DECEMBER. 

185&-62 

:  +  26.3 

+  1.8 

II 

—  9.6 

II 
—12.9 

II 
—33.5 

II 
—  4.6 

II 
+32.9 

+  1.0 

II 

II 

—  4.4 

II 

—29.5 

II 
-17.8 

1863-71 

+19.9 

-  7.9 

-  4.3 

—  6.0 

—28.2 

—10.0 

+18.9 

—  4.5 

+  1-V 

—  1.4 

—20.9 

-19.8 
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TABLE  XXV. 
Date3    (Astronomical    Time)    at   which    unusually    large    Disturbances    of 
Declination   occurred  at  the  Ordinary  Observation  Hours,  with  the 
AMOUNT  of  Abnormal  Variation  of  each  such  Disturbance. 

DeclinatioD,  Abnormal  Variation  not  less  than  15'.    The  (+)  sign  Indicates  an  Easterly  Disturbance,  and 

(— )  a  Westerly  Disturbance. 


1 

a 

"S 

0 

c 

a 

13 

Date. 

a 

Date. 

3 
O 

3 

Date. 

1 



Date. 

Date. 

1 
i 

3 
o 
c 
•< 

Date. 

O 

a 

•< 

1863. 

1864. 

1866. 

1867. 

1868. 

1870. 

d    h 

' 

d     L 

' 

d     h 

' 

d     h 

' 

d     h 

' 

d    h 

, 

Jan.  12  18 

—25.8 

Nov.  15  10 

+23.8 

Jan.  10  10 

+20.4 

June  1  10 

+18.  S 

3ct.   23  18 

—33.2 

Apr.    4  18 

—16.7 

"     24  12 

+36.1 

Dec.    7  10 

+16.1 

"    27  10 

+15.9 

Aug.  31  10 

+16. ( 

«     25  18 

—18.8 

June 14  10 

+17.3 

«     25  20 

—24.3 

"    11  20 

—16.7 

Feb.    7  10 

+29.2 

Sept.  17  IC 

+  17.0 

"     25  20 

-16.8 

Aug.   2  IS 

-23.5 

Feb.     6  20 

—20  7 

1865. 

"     20  12 

—54.7 

"     21  12 

—15.7 

Nov.  19  10 

+21.4 

"     19  10 

+36.5 

"     25  IS 

—24.8 

Vlar.  20  12 

-17.2 

Mar.    7  10 

+15.4 

"     25  12 

+16.1 

1869. 

Sept.  23. 18 

—20.3 

Apr.    8  10 

+16.0 

Apr.  15  10 

+22.7 

•'     18  IS 

—20.2 

Oct.     2  12 

+15.  C 

.Jan.  19  20 

-15.2 

Oct.  23  18 

+15.5 

May    5  10 

+27  1 

.June  5  12 

+  L7.9 

Apr.    3  18 

—15.0 

«    29  18 

—15.6 

Feb.    3  10 

+20.7 

«     24  12 

—22.8 

July    6  10 

+19.1 

"      9  10 

+24.e      "     17  10 

+17.4 

1868. 

«     23  10 

+33.0 

«     24  20 

—21.6 

"     15  10 

+27.4 

«     15  10 

-21.. 5 

May  12  12 

+17.4 

April  1  12 

+37.4 

Apr.    5  12 

— 22.S 

Nov.    8  10 

+23.0 

Sept.   9  20 

—33.8 

.lulylS    4 

+15.9 

June  15  IS 

—15.4 

"      1  20 

—21  I 

"64 

+21  8 

«      8  18 

—16.2 

"     10  12 

—20.0 

Aug.   2    2 

+22.0 

iAug.   9  10 

+15.6 

"     18  12 

+16.,^ 

«     15    2 

+20.1 

"     IS  20 

—22.7 

Oct.     8  10 

+•38.4 

"      2  18 

+28.9 

«     23  10 

+15.6 

May  20  10 

+15. S 

|May    7  10 

1 

+18.8 

|Dec.  15  20 

—17.5 

Not.    5  12 

+15.9 

«      2  20 

—63.4 

"     29  18 

—20.2 

«     23  12 

+22.7 

"      8  12 

+16.3 

«     16  20 

—17.6 

«     14  10 

+28.4 

"32 

+33.2 

Sept.  17  18 

—27.5 

June  10  10 

+131. £ 

"     13    2 

+31.3 

1S71. 

Dec.  11  20 

—18.6 

"      4  18 

-38.8 

Oct.     3  10 

+25.7 

"     29  12 

+19.  f 

"     13    4 

+24  1 

Feb.  11  12 

+16.7 

1864. 

"    11  IS 

—21.5 

"      5  18 

—15.9 

July  10  10 

+17.4 

June  15  IS 

—16.3 

Mar.  26  20 

—15.7 

Mar.  31  12 

+20.6 

Sept.  20  12 

-16.2 

"      7  18 

—18.9 

"     10  12 

-37.0 

«     24    4 

—23.6 

Apr.    4  10 

+16.9 

Apr.  29  10 

+23.; 

Oct.    12  20 

-17.5 

"       9  12 

-L22.7 

Aug.   4  10 

+20.4 

Aug.   6  10 

+19.9 

"     17  10 

—15.5 

May    5  12 

+15.9 

«     13  18 

—26.6 

"     10  1^ 

-.33.  r 

^ept.l5  12 

-20.9 

"     15  IS 

—22.4 

»     23  18 

—24.9 

June  7  12 

+34.2 

"     13  20 

—31.9 

"     11  18 

-20  i; 

'•     15  IS 

—41.7 

"     24  10 

+33.5 

'<     27  20 

—20.2 

«      S  18 

-23.  J 

"    18  20 

—15.5 

"     13  10 

+29.  r; 

"     15  20 

—17.7 

Sept.  27  18 

—16.3 

"     28  20 

—18.5 

July  19  10 

—35.9 

"    30  IS 

—22.2 

"     18  10 

+27.0 

"     26  10 

+44.4 

Dee.  13  20 

—18.7 

May  24  12 

+15.8 

Aug.  24  10 

—26.9 

"    30  20 

—22.0 

"     30  12 

+16.  ■- 

"     26  12 

+21.9 

1870. 

"     26  10 

+19.0 

Sept.  23    4 

+10.8' 

"     31  12 

+  15.4 

VOT.    1  10 

+37.4 

"     30  12 

— 6P.& 

Jan.     8  10 

+15.8 

Junel7  12 

—16.7 

Oct.   12  20 

— 22.l' 

"     31  IS 

-42.8 

"     25  20 

—18.2 

•'     30  IS 

-28.2 

■'     26  12 

+21.8 

July    3  12 

+15.0 

"     11  12 

-23.8; 

"     31  20 

—20.5 

)ct.   22  12 

+42.  S 

Feb.     1  12 

+20.2 

"     21  12 

+15.7 

"     14  20 

— 15.& 

1 

"     22  18 

—40.1 

Mar.  30  10 

+17.6 

Aug.  12  10 

+23.1 
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TABLE  XXVI. 


A   SELECTION    OF    DaTES    (ASTRONOMICAL   ToiE)    AT   WHICH    EXTRA   READINGS   OF   THE 

Magnetical    Instruments    avere    taken,    in    consequence    of    prevailing 

LARGE  Disturbances,  with  the  amount  of  Abnormal  Deviations  (A\p)  of 

A  c& 
Declination,  (A0)  of  Inclination,  and  — -  of  Total  Force. 


- 

1 

ll 

Date. 

A-^ 

AO 

A(/) 

1 

Date. 

A^P 

AO 

A0 

1863. 

1865. 

d     h    m 

, 

d    h    m 

f 

1 

Sept.     9    8  35 

-{-3S.9 

+  0.4 

—  .00124 

Aug.    2  18  45 

+16.6 

+  3.6 

—■ 

00259 

"              8  45 

+10.9 

+  1.0 

—      122 

"          19    0 

+  3.6 

+  7.0 

- 

342 

«             8  55 

+15.5 

+  2.6 

—      131 

«          19  15 

+10.1 

+  16.4 

- 

487 

"             9    5 

+15.2 

+  1.0 

—      121 

"          19  30 

—14.4 

+14.0 

- 

320 

•'      23    9    0 

+52.6 

+  3.6 

—      125 

"          19  45 

—41.8 

+18.9 

- 

565 

«             9    5 

+54.1 

+  1.8 

—      048 

"          20    0 

—63.4 

+20.4 

- 

711 

9  10 

+33.9 

+  1.4 

—      045 

"          20  15 

—08.4 

+17.1 

- 

610 

"              9  15 

+19.6 

+  2.8 

—      055 

"          20  30 

—51.8 

+19.1 

- 

527 

"             9  20 

+10.9 

+  4.0 

—      065 

«          20  45 

—36.0 

+19.1 

- 

353 

9  25 

+  7.3 

+  4.0 

—      057 

"          21     0 

—46.1 

+19.7 

- 

425 

"             9  30 

+  8.0 

+  3.7 

—      057 

"          21  30 

—34.6 

+12. S 

- 

159 

1865. 

«          21  45 

—12.3 

+14.2 

- 

149 

Feb.     17  22    0 

—16.9 

+  3.8 

—      160 

"          22    0 

—  8.7 

+17.4 

- 

137 

«           22  30 

—17.6 

+  5.3 

—      145 

"          22  15 

—  3.0 

+14.4 

- 

045 

"           22  45 

—13.0 

+  3.7 

—      093 

22  30 

—  5.8 

+17.0 

+ 

085 

"           23    0 

—10.1 

+  4.2 

—      088 

1 

22  45 

+23.9 

+  5.5 

+ 

316 

«           23  15 

—18.1 

+  4.2 

-      073 

"          23    0 

+23.8 

+  1.3 

+ 

315 

"           23  30 

—21.0 

+  4.3 

—      067 

"310 

+  67.0 

—10.9 

+ 

843 

"           23  45 

-15.2 

+  3.7 

—      049 

«            1  30 

+40.7 

—  4.8 

+ 

528 

"      18    0    0 

—13.0 

+  3.0 

—      022 

"           2    0 

+33.2 

—  5.7 

+ 

433 

"             0  15 

—10.9 

+  3.2 

—      017 

"           2  15 

+20.6 

—16.0 

+ 

873 

0  30 

—  8.7 

+  2.0 

—      002 

"            2  30 

+58.7 

—30.0 

+ 

927 

"             0  45 

—10.2 

+  2.0 

—      007 

"            2  45 

+30.7 

—11.8 

+ 

464 

«             10 

—  8.0 

+  2.4 

—      005 

"           3    0 

—  3.9 

—  1.5 

+ 

227 

Ang.     2  18    0 

+28.9 

+  2.4 

—      331 

!      «      4  10    0 

+  fa. 9 

+15.0 

- 

669 

18  30 

+18.8 

+  6.6 

—      448 

1      "          10  15 

+  0.3 

+  8.8 



481 
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TABLE  XXYI.— (Continued.) 
Dates  of  large  Disturbances,  with  the  amount  of  Abnormal  Variation. 


Date. 

A^ 

A9 

A<p 

Date. 

A.^ 

A9 

Aip 
T 

1865 

1 

1805. 

1 

Auk-     ■*  10  30 

i          ' 
1  —38.7 

+  9.4 

'  —.00591 

d    h    m 
Aug.    4  20  15 

—  7.9 

+  4.4 



00160 

10  45 

+  «.o 

+  5.7 

—    0278 

20  45 

—24.1 

+  9.3 

— 

206 

"            11  OC 

+40.2 

J-  2.3 

—    0277 

1866. 

1         "            11  15 

1  +33.8 

+  8.6 

—    0408 

Feb.  20  18    0 

—  1.6 

+  5.9 

+ 

042 

1          "            11  30 

+25.5 

+11.1 

—    0174 

«          20    0 

+  4.0 

+  3.7 

+ 

062 

'          •'            11  45 

i  —14.5 

+  11 

—    0625 

22    0 

+  8.3 

+13.7 

— 

073 

"           12  00 

j 

+  2.1 

+24.4 

—    1724 

22  15 

+  6.1 

+12.7 

- 

041 

!        "           12  15 

-37.5 

+16.1 

—    1167 

"          22  30 

—10.2 

+15.2 

- 

080 

1        "            12  30 

+30.9 

+15.8 

—    1223 

«          22  45 

—14.1 

+13.0 

— 

020 

i        "           12  45 

1 

+  4.2 

+16.1 

—    1282 

23    0 

—  3.7 

+12.2 

- 

049 

"           13  00 

2?.  2 

+22.9 

—    1316 

23  15 

+  5.7 

+  9.0 

+ 

09fl 

"            13  15 

+23.7 

+24.2 

—    0853 

"          23  30 

+  0.6 

+  6.6 

+ 

106 

1        '■            13  30 

—10.9 

+.34.9 

—    1575 

1 

"    21    0    0 

—11.8 

+  2.5 

+ 

082     1 

13  45 

—  0.1 

+29.8 

—    0S66 

"           0  30 

—  2.8 

+  2.1 

+ 

052 

1         '•            U  00 

+12.9 

+60.1 

—    OG02 

10 

+  5.5 

+  1.2 

+ 

086 

1 

j        "            16  50 

-.'.7.2 

+35.1 

—    0538 

1SC9. 

"           17  00 

— 14.S 

+  9.4 

—    0332 

Apr.  15    3    0 

+96.7 

—04.2 

- 

215 

17  30 

—38.8 

+  12.2 

—    0618 

3  15 

+45.6 

—36.7 

+ 

386 

17  45 

—43.8 

+  8-1 

—    0587 

'•            3  SO 

—  1.2 

— 29.G 

+ 

435 

18  00 

— 3S.8 

+  4.2 

—    0267 

3  45 

+12.5 

—20.7 

+ 

.373 

18  15 

— :J1.0 

+  5.7 

—    0263 

4    0 

—  5.5 

—31.3 

+ 

:i74 

"           18  30 

—  6.4 

+  6.8 

—    0281 

"           4  15 

+11.0 

—14.4 

+ 

139 

18  45 

—15.8 

+  G.6 

—    0247 

"           4  30 

-4.8 

—  8.4 

+ 

187 

"            19  00 

—21.5 

+  7.9 

—    0293 

"           4  45 

—  7.7 

—  7.9 

+ 

241 

"           19  15 

—24.5 

+13.4 

—    0342 

5    0 

+  6.7 

—18.2 

+ 

410 

"           19  30 

—30.2 

+  9.1 

—    0302 

"           5  15 

+11.7 

—45.0 

+ 

455 

19  46 

—  6.5 

+  3.9 

—    0155 

"            5  30 

-27.1 

—36.4 

+ 

44S 

"           20  00 

—  5.4 

+  4.6 

—    0125 

"           5  45 

—14.9 

—.".3.1 

+ 

285 
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TABLE  XXVI.— (Continued.) 
I)atk.s  of  large  I)istcrbakce.s,  with  the  amount  of  Abnokai^vl  Variation. 


! 

! 

' 

Date. 

A\p 

AO 

A<t>        , 

0 

Date. 

1 

A4. 

A9 

A0 

<P 

J 

1869. 

1869. 

Apr. 

d  h  ro 
15  6  00 

-j-  6.6 

— 24.S 

4-. 00232  ! 

d  h  m 
Apr.  15  13  00 

+  10.. -5 

—   2.5 

_L. 

00132 

" 

e  15 

-1-19.5 

—24.3 

4-   054  j 

13  15 

4-  3.1 

—  1.2 

- 

.122 

- 

6  30 

-{-15.2 

—23.2 

—   238  ! 

"    13  30 

-fl3.9 

-i-2.3 

+ 

175 

» 

6  45 

4-4.4 

—18.3 

—   406  , 

"    14  00 

—  1.9 

4.  0.2 

+ 

050 

« 

7  CO 

— l'J.9 

—11.1 

i 
—   422 

U  .30 

4-  1.7 

4-  5.3 

4^ 

014 

« 

7  15 

— S4.2 

4-14.  G 

—   296 

15  00 

—  -1.1 

4-  6.4 

T 

108 

" 

7  30 

— 6C.9 

4-15.5 

—   552 

"    15  30 

-0.3 

4-,  7.3 

-V 

052 

« 

'  7  45 

—  7.S 

4-  1.0 

—   444 

«    16  00 

—  3.4 

-i-  5.9 

— 

122 

" 

8  00 

—  5.1 

4-  6.4 

—   914 

"    10  30 

4-  1.0 

4-  5.0 

— 

111 

" 

8  15 

-H17.2 

4-10.0 

—   598 

17  00 

-f  5.9 

4-  3.5 

+ 

077 

« 

8  30 

-i-2j.9 

4-14.4 

—   813 

«    18  00 

4-  3.2 

-\-   2.6 

- 

076 

" 

8  45 

4-34.5 

4-20.7 

—   480 

IS  30 

4-  7.2 

4-  2.9 

- 

085 

" 

9  00 

-1-5.7 

4-19  8 

_   223 

"    19  00 

-f  8.4 

4-3.1 

- 

086 

" 

9  15 

—10.9 

4-10.4 

—   031 

«  16  9  00 

4-U.7 

4-  4.0 

-L 

012 

« 

9  30 

—26.0 

4-2.0 

4-   105 

9  30 

4-19.4 

4-3.1 

- 

068 

" 

9  45 

-19.5 

—  2.8 

4-  oil 

10  00 

4-  8.7 

4-4.3 

4- 

on 

« 

10  00 

-f4.3 

4-1.1 

—   036 

"    10  .30 

4-  3.0 

—  0.3 

- 

353 

" 

10  15 

—21.0 

+2:;.  9 

—   001 

11  00 

-;-  6.3 

4-7.4 

- 

245 

" 

10  30 

-38.2 

4-34. G 

4-   027 

11  30 

-  3.2 

+   0.7 

- 

097 

" 

10  45 

4-23.7 

-LU.O 

—   C51 

"    12  00 

4-  2.1 

-1-  1.3 

- 

077 

" 

11  00 

-74.7 

4-21.0 

-(-   196 

1  May  13  2  00 

4-131.3 

—47.9 

+ 

032 

•' 

11  15. 

—22.1 

4  21.2 

5.22 

"     2  16 

4-110.4 

-31.9 

- 

1171 

(1 

11  30 

4-29.0 

4-2.-,. 4 

-   325 

«     2  30 

-1-49.2 

—16.2 

- 

935 

11  45 

-f24.3 

4-15.2 

-   211 

2  45 

4-42.0 

—13.0 

- 

1310 

1 

12  00 

+   7.4 

4-21. C 

—   307 

«     »  00 

-1-21.2 

—34.4 

- 

1162 

If 

12  15 

—  ().:, 

-1-20.8 

—   007 

1   «'     3  15 

] 

-1-13.3 

—31.3 

- 

125 

a 

U  30 

4-4.5 

+   0.2 

4-   040 

1   "     3  30 

-15.1 

-33.0 

- 

125 

<■ 

12  45 

4-1C.8 

4-2.9 

4-   045 

1  ..   3. 

I!l 

—  JO. 6 
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TABLE  XXVL—fContinwd.) 
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May  13  11  30 

—11.9 

+  5.0 

+  • 
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!        '^ 
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+      001 

"          12  00 

—10.3 

+  4.5     ! 

+ 
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+16.6 
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—    on   { 
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1        " 
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—  l.S 
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+       168 
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473     1 

1        « 

! 
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+  2.5 
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«          IS  30 

—24.1 

+  7.2 
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561     li 

" 

5  15 

—  1.4 

—11.9 

+      144 

•■'          19  00 

+  3.9 

+  2.7 

- 

499      ] 

" 

5  30 

—  5.4 

—19.4 

—      0S2 

"          19  30 

—  0.4 

+  2.0 

— 

371 

" 
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—  5.4 

—24.1 

—      012 

'■          20  00 

+  1-7 

+  8.3 
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295 

I     « 
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—13.2 
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+      016 

"          22  00 
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1     ,j 
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«          22  10 
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- 
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;        " 
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'      '•          22  .00 
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— 
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J        " 
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—  1.0 
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"          22  40 

1 
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+  9.1 

- 

125    ' 

1 
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—  8.9 

—  0.3 

+      280 

j      '•          22  50 

—  76 

+  8.6 

— 

102    i 

i        " 

7  30 

—  4.5 

—  0.5 

+      214 

1      ''          23  00 

—10.8 

+  8.0 

— 

lis  1 

i        « 
1 

7  45 

—  1.3 

—  0.7 

+       295 

i      '•          23  10 

—26.2 

+  5.7 

- 

073 

" 

8  00 

+  1.4 
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•      "          23  20 
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- 

054 

!       " 
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1     "       --"0 

—•16  0 
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— 
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« 
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"          23  40 
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- 

034 

« 
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+      140 

"          23  50 
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+ 

003 

« 

9  00 
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+      120 

"       5    0  00 

—10.4 

+  2.G 

+ 

019 

« 

9  15 
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+  5.4 

+      151 

"            0  10 

—  0.8 

+  1.5 

+ 
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" 

9  30 

—  7.3 

+  4.9 
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1     ..          .=0 

—12.2 

+  3.2 

— 
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" 

9  45 

—  8.4 

+  4.7 

+      072 

1     '•         0  .on 

—  1.1 

+  4.5 

— 

083 

10  00 

—  8.7 

+  4.0 

+      062 

'•            0  40 

+  4.8 

- 

013 

1  \ 

10  30 

—12.5 

+  4.9 

+      034 

0  .50 

+  2.9 

+  2.2 

_u 
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INTRODUCTION    TO    ABSTRACTS 


METEOROLOGICAL  OBSERVATIONS. 


The  Tables  collected  in  this  volume  are  of  the  following  classes  : — 
(1.)  Tables  of  daily  means,  &o.,  from  1863  to  1871  inclusive. 
(2.)  Tables  of  sundry  data  as  far  back  as  they  could  be  procured,  and  con- 
tinued to  the  end  of  1871. 
(3.)  Tables  exhibiting  various  meteorological  relations  based  on  combina- 
nations  of  several  years,  including  several  which  have  been  taken  or 
abridged  from  volumes  or  articles  already  published. 
The  discussion  of  the  temperature  observations  for  1841-52,  as  far  as 
concerns  the  computation  of  the  Tables  of  diurnal  variation,  the  normal 
daily  means,  1841-.52,  and  the  probable  variability  of  the  actual  daily  means 
in  the  same  years,  is  extracted  or  abridged  from  a  paper  of  Sir  E.  Sabine, 
as  stated  further  on.     All  other  deductions  that  have  appeared  before  are 
from  the  Toronto  volumes,   18-54-59,   1860-62,  and  from  articles  in   the 
Canadian  Journal. 

TEMPERATURE  OF  THE  AIR. 

The  thermometers,  throughout  the  series,'were  exposed  on  the  north  wall 
of  the  Observatory,  in  a  shed  formed  of  Venetian  slats  which  extended  to  a 
distance  from  the  ground  of  three  to  four  feet. 

From  January,  1845,  to  December,  1852,  the  shed  had  a  second  roof, 
and  a  second  enclosure  of  Venetian  slats  eighteen  inches  exterioi-  to  the 
first. 

In  no  case  was  any  screen  interposed  between  the  thermometers  and  the 
ground,  or  between  the  thermometers  and  the  wall  of  the  Observatory ; 
this  mode  of  exposure,  though  to  some  extent  faulty,  being  retained  to 
avoid  a  breach  of  continuity  in  the  series. 

The  thermometers  were  attached  to  two  slips  of  wood  extending  east 
and  west  from  end  to  end  of  the  shed,  at  such  a  height  as  to  allow  the  bulbs 
to  be  4 1  feet  from  the  soil. 

Reduction  of  the  Temperature  Observations. 
In  effecting  the  reduction  of  these  observations,  the  first  process  was  to 
determine  the  corrections  for  diurnal  variation. 
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The  details  are  given  by  General  Sh-  E.  Sabine,  in  a  j^fiper  read  before 
the  Royal  Society,  February  10,  1853,  "  On  the  periodic  and  non-periodic 
variations  of  the  temperature  at  Toronto,  from  1841-52  inclusive."  The 
following  were  the  chief  steps  in  the  investigation  : — 

(1.)  From  hourly  observations,  July  1,  18-42,  to  June  30,  1848,  a  Table 
was  formed,  giving  the  six-year  averages  of  the  monthly  and  annual 
means  of  temperature. 

(2.)  From  the  twelve  monthly  and  annual  means  was  constructed  separately 
for  each  hour  an  interpolating  formula,  which  may  be  thus  written  : — 

t^=  a^+  (^  sin  (ft  X  30°  -I-  C^)  +  t.,  sin  (2?i  x  30°  -1-  C,)  +  &c., 
+  <5  sin  (5tt  -I-  30°  +  C^)  x  t^  sm  (6n  x  30°  +  ty. 

where  ^„  is  the  2>i'Ovisional  normal  temperature  at  the  time  (n),  meas- 
ured from  January  15,  the  unit  of  time  being  the  twelfth  part  of  a 
year. 

(3.)  From  the  twenty-four  formulae  corresponding  to  each  of  the  separate 
hours  were  compvited  provisional  normals  for  every  hour,  and  for  every 
fifth  day  in  the  year. 

(4.)  The  corrections  for  diurnal  variation  for  every  fifth  day  were  then 
obtained  by  subtracting  the  normals  at  every  hour  from  the  corres- 
ponding daily  mean  normals. 
The  results  are  given  in  Table  I  of  this  volume. 

From  January,  1841,  to  June,  1842,  and  from  September,  1850,  to 
April,  1851,  the  observations  were  at  every  second  hour;  and  from  Jan- 
uary to  April,  1850,  and  from  July  to  August,  1850,  at  every  hour. 

In  these  cases,  as  well  as  in  the  six  years  of  continuous  hourly  observa- 
tions, the  means  of  the  observations  without  correction  were  taken  as  the 
means  of  the  day ;  but  in  all  other  parts  of  the  twelve  years  which  extend 
from  January,  1841,  to  December,  1852,  corrections  for  diurnal  variation 
were  applied  individually  to  the  several  observations ;  and  the  mean  tem- 
peratures of  the  several  days  Avcre  then  computed  from  the  means  of  the 
observations  so  corrected. 

The  mean  daily  temperatures  during  the  broken  periods,  including  in 
all  six  complete  years,  were  thou  grouped  into  monthly  means,  which  were 
again  combined  with  the  monthly  means  from  the  six  years,  July,  1842,  to 
Juno,  1848,  yielding  the  following  monthly  moans  fi-om  the  observations 
of  twelve  years  : — 

October.... 44. 93 
November.  .Sr^Bl 
December..  26. 75 


January . . 

.24.07 

April. 

..41.14 

July 

,.(•)(). 41 

February . 

.23.40 

May  . 

...'51.18 

August. . .  . 

.()(;.]« 

March  . .  . 

.30.23 

June. 

..Gl.O.') 
Year . 

September . 
...44,23 

.5«.02 
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From  an  interpolating  formula  derived  from  the  foregoing  twelve  monthly 
means,  the  normal  daily  means  of  temperature  were  computed  for  every 
day  in  the  year.  They  are  given  in  Table  IV  of  Sir  E.  Sabine's  paper, 
and  in  Table  II  of  this  volume. 

Finally,  by  applying  to  the  normal  daily  means  in  Table  II  the  correc- 
tions from  Table  I,  with  their  signs  changed,  the  normal  temperatures  may 
be  found  for  every  hour  and  for  every  day  in  the  year. 

Normals  thus  computed  were  employed  as  standards  of  reference  in  the 
Toronto  Tables  published  in  the  Canadian  Journal  to  the  end  of  1868. 

During  and  prior  to  the  time  when  the  observations  were  made,  on  which 
General  Sabine  based  his  conclusions  (1841-52),  the  mean  temperature  of 
January  exceeded  very  decidedly  the  mean  of  February  in  other  parts  of 
North  America,  as  well  as  at  Toronto.  Testimony  to  this  effect  is  given 
by  Dove,  who  describes  the  isothermal  lines  as  moving  southwards  from 
January  to  February.  Observations  of  subsequent  years,  however,  at  other 
places,  even  more  than  at  Toronto,  show  a  preponderance  in  the  tempei'a- 
ture  of  February,  thus  : — 


At  Isle  Jesus  (near  Montreal) . .  18.53-62,  February  was  warmer  tlian  Janii 

Quebec 1860-67, 

St.  John,  New  Brunswick 1861-68,  "  " 

Halifax 1867-69, 

Stratford,  Ontario 1861-69, 

Toronto 1859-68, 


ary  by  3 . 4 
3.6 
3.6 
2.3 
1.9 
1  8 


That  the  change  in  the  time  when  the  greatest  cold  occurs  in  Toronto 
has  been  a  progressive  change,  is  shown  by  comparing  the  means  of 
January  and  February  in  groups  of  five  years  : 


1841-45,  Jan.  warmer  than  Feb.  by  2.6 
1846-50,     "  "  "  2.6 

1851-55,     "  "  "  0.9 


1856-60,  Jan.  colder  than  Feb.  by  0.3 
1861-65,     "  "  "  1.5 

1866-69,     "  "  "  2.1 


As  it  is  manifest  from  the  foregoing  facts  that  the  old  normals  were  not 
suitable  as  standards  wherewith  to  compare  the  observations  of  more  recent 
years,  new  normals  were  computed  from  the  ten  years  1859  to  1868,  for 
each  day  in  the  year,  and  for  each  of  the  six  ordinary  hours  of  observation, 
namely : — 

6  a.m.,  8  a.m. 

2  p.m.,  4  p.m.,  10  p.m.,  and  midnight. 

Taking  each  hour  sejjarately,  and  adopting  in  the  first  instance  the 
erroneous  hypothesis  that  monthly  means  represent  the  temperatures  proper 
to  the  middle  days  of  the  respective  months,  six  intei'polating  formulae  were 
constructed  of  the  annexed  form  : — 

*»  =  ''o  +  K  si^  ("^  30°  +  Cj)  +  t,^  sm  (2/1  x  30°  +  C^)  +  &c. 
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The  coeificients  t^,  t.2,  &c.,  were  then  modified  by  multiplying  them  x'es- 
pectively  by 


211  311 

12  12" 


.211       '        .311 
sm  --  sin  - - 


&c. 


The  normal  daUy  means  of  temperature  from  six  daily  observations  in 
the  ten  years  1859-68,  or  the  means  of  the  six  normals  proper  to  each  day, 
are  given  in  Table  III. 

The  normals  computed  separately  for  each  of  the  six  observation  hours 
are  given  in  Table  L,  for  every  fifth  or  sixth  day  through  the  year. 

The  following  are  the  fonnnlse  for  the  difierent  hours  employed  in  the 
computation  of  Table  L  : — 

2h. 
Tg  =  48°. 99  +  24°. 98  sin  {x  +  261°  57')  +  0°.50  sin  (2x  +  2T  18') 
+  0°.73  sm  (3x  +  262°  17')  +  0°.75  sin  (4x  +  10°  10') 
+  0°.69  sin  (5a;  +  36°)  +  0°.22  sin  (6x  +  90°). 

4h. 
T^  =  48°. 57  +  25°.04  sin  {x  +  262°  54')  +  0°.72  sin  (2x  +  27°  19') 
+  0°.71  sin  (3x  +  265°  59')  +  0°  79  sin  (4,r  +11°  36') 
+  0°.66  sin  {5x  +  34°  40')  +  0°.22  sin  (6x  +  90°). 

lOh. 
Tj„  =  42°.63  +  21°. 68  sin  {x  +  261°  7')  +  0°.35  sin  (2x  +  35°  33') 
+  0°.89  sin  (3x  +  267°  59')  +  0°.80  sin  (4x  +  359°  8') 
+  0°.70  sin  (5x  +  26°  13')  +  0°.29  sin  (6.c  +  90°). 

Midnight. 
T^,  =  41°. 55  +  21°. 19  sin  (x  +  260°  40')  +  0°.31  sin  (2x  +  38°  39  ) 
+  0°.97  sin  (3a;  +  269°  28')  +  0°.89  sin  (4a;  +  5°  25') 
+  0°.79  sin  (5a;  +  21°  9')  +  0°.26  sin  (6a;  +  90°). 

181i. 
Tj3  =  40°. 34  +  21°. 61  sin  {x  +  260°  38')  +  0°.93  sin  (2a-  +  128°  31') 
+  0°.94  sin  (3a;  +  276°  35')  +  0°.81  sm  (4aj  +  359°  9') 
+  0°.76  sin  (5a:  +  22°  56')  +  0°.27  sin  (6a;  +  90°). 

20h. 
T^  =  43°. 08  +  24°. 31  sin  (x  +  262°  4')  +  0°.50  sin  (2a;  +  104°  11') 
+  0°.71  sin  (3a;  +  260°  16')  +  0°80  sin  (4a;  +  0°) 
+  0°.79  sin  (5x  +  26°  34')  +  0°.28  sin  (6a;  x  90°). 

Tlio  days  when  the  temperature  attains  its  extreme  and  moan  values  for 
each  hour,  and  the  values  of  the  maxima  and  minima  are  shown  in  tlie 
following  Table  : — 


TORONTO    METEOROLOGICAL    OBSERVATIONS. 


1859-68. 

Minima. 

Spring  Mean. 

1 
Maxima. 

I 

Adtumn  Mean. 

Day. 

Temp. 

Day. 

Day. 

Temp. 

Day. 

2  P.M. 

January  7 

24.3 

April  23 

July  25 

75.0 

October  23 

4  P.M. 

5 

23.7 

"      22 

"      24 

74.8 

«        22 

10  P.  M. 

«        6 

20.8 

«      24 

«      23 

G5.4 

1         "        25 

Midnight 

5 

20.1 

"      24 

«      22 

63.9 

26 

6  A.M. 

«        8 

19.2 

"      26 

«      18 

63.3 

«        25 

8  A.M. 

"        7 

19.2 

"      23 

«      21 

68.4 

«        22 

Six  hours 

«        6 

21.2 

"      24 

"      22 

68.5 

"        23 

To  exhibit  in  a  moi'e  distinct  manner  the  changes  which  the  positions  of 
the  epochs  of  maximum  and  minimum  temperatures  in  the  annual  period 
have  undergone,  from  the  series  1841-52  to  1859-68,  the  dates  and  tem- 
peratures are  placed  below  in  juxtaposition,  together  with  the  correspond- 
ing numbers  in  the  years  1861-69,  forwarded  by  Mr.  C.  J.  Macgregor, 
M.A.,  meteorological  observer  at  Stratford,  Ontario. 


MrnixA. 

Spring  Mean. 

Maxima. 

Autumn  Mean. 

Day. 

Temp. 

Day. 

Day. 

Temp. 

Day. 

Toronto,  1841-52 

February  12 

23.4 

April  25 

July  28 

66.9 

October  17 

1859-68 

January     6 

21.2 

«      24 

"      22 

68.5 

"        23 

Stratford,  1861-69 

«        15 

19.9 

"      19 

«      15 

67.1 

«        20 

On  the  frobahle  variability  of  Daily  Means  of  Temjyerature  at   different 

seasons. 
(1.)  Taking  the  difference  between  the  normal  daily  means  of  tempera- 
ture derived  from  the  period  of  twelve  years,  and  the  means  of  the  corres- 
ponding day  in  each  of  the  twelve  years,  the  non-periodic  variations  of 
each  day  are  obtained. 

(2.)  Grouping  together  the  non-periodic  variation  in  periods  of  five 
days,  and  taking  the  difference  (A)  between  the  mean  of  each  group,  and 
its  several  members,  the  probable  daily  non-jjeriodic  variation  is  then  com- 
puted from  the  formula  : — 


VariabiHty  =  .6745 -J  A^ 


(3.)  Finally,  collecting  the  latter  into  monthly  and  seasonal  averages' 
there  is  found  for  the  twelve  years,  what  has  been  termed  the  probable 
variability  of  the  daily  temperature  in  the  several  months  and  seasons,  as 
shown  below : — 
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1841-52. 


■Winter. 

o 

December.  .5.6 
January  ...6.6 
February  ..6.5 

Means  ..6.2 


Spring. 


Summer. 


March . 
April . . 
May... 


.5.0 
.4.3 
.4.2 

4.5 


June 

July 

Au£;ust. . 


.4  0 
.3.5 
.3  0 

3.5 


Autumn. 

September . 
October  . .  . 
November . 


.4.1 
.4.0 
.4.0 

4.2 


From  the  above  it  is  inferred  tliat  in  the  winter  tlie  temperature  of  a 
day  is  as  likely  to  differ  from  its  normal  state,  6°.  2  or  more,  as  it  is  to 
differ  less  than  that  amount. 

By  a  process  precisely  similar  to  that  employed  l)y  General  Sir  E.  Sabine, 
in  the  production  of  the  preceding  Table,  the  following  numbers  are  found 
for  the  years  1859-68  : — ■ 


Winter. 

o 

December.  .6.8 
January. . .  6.5 
February  ..6.4 

Means  ..6.6 


Spring 

March . . . 
Apiil . . .  . 
May 


.5.1 
.4.1 
.4.0 

4.4 


Summer. 

o 
June 4.0 

July  . .  . 
August. 


,3.8 
.3.4 


3.4 


September  .4  2 
October  ....  4  6 
November.  .4.3 

4.4 


Monthly  and  Annual  Means  of  tlie  Temperature  of  the  Air  at  Toronto, 
from  18U  to  1871— Table  IV. 

To  this  Table  have  been  added  approximate  monthly  means  obtained  from 
observations  by  Kev.  C.  Dade,  prior  to  the  establishment  of  the  Observatoiy, 
during  portions  of  the  years  extending  from  January,  1831,  to  April,  1841. 

In  consequence  of  the  absence  of  Mr.  Dade,  observations  were  suspended 
in  August  and  September,  1831  and  1833 ;  also  for  a  few  days  in  August, 
1835,  and  again  from  October,  1838,  to  June,  1839,  both  inclusive.  Ex- 
cepting in  the  breaks  above  named,  and  occasionally  in  the  early  part  of 
1831,  when  the  readings  were  at  7  a.m.,  the  thermometer  was  read  daily, 
Simday  included,  at  8  a.m.  on  every  day  hut  one.  Readuigs  were  also 
made  at  noon  and  at  5  ]>.m.,  but  witli  large  and  numerous  breaks,  some- 
times one  hour  and  sometimes  both  having  been  omitted.  To  combine 
these  materials  so  as  to  form  monthly  means,  the  metliod  adopted  was  to 
reduce  each  readijig  to  the  mean  of  the  day,  by  ajiplying  to  it  the  correc- 
tions given  in  Table  I  of  tliis  volume,  and,  dividing  the  sum  of  all  the  cor- 
rected readings  in  like  months  of  different  years  by  the  number  of  the 
readings,  to  regard  the  quotients  thus  found  as  the  approximate  monthly 
means. 

Formulai  for  computing  Normal  Daily  Means  from  the  Monthly  Means 

at  the  foot  of  Table  IV. 
If,  in  tlj^  lirst  instance,  the  erroneous  assumption  l>e  aduiittod  tliai  the 
mean  temperature.s  of  the  several  months  are  the  means  proper  to  their 
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middle  days,  the  mean  temperature  <„  at  a  time  (71),  reckoned  from  January 
15  (the  unit  being  the  twelfth  part  of  a  year),  will  be  given  by  an  expres- 
sion of  the  following  forni,  from  which,  by  making  n  =  0,n=l,  &c.,  n=ll, 
the  means  of  the  several  months  would  be  reproduced. 

t^=  T^+  t^  sin  (n  x  30°  +  C^)  +  (,  sin  {2ii  x  30°  +  CJ  +  &c., 
+  t  sin  {rn  x  30°  +  C  )  +  &c. 

The  error  introduced  by  the  assumption  stated  above  is  removed  by 
multiplying  the  several  coefficients  respectively  by  the  factors  : — 


n 
12 


II 
'12 


&c.  ; 


n 
12 


.  II    '     .     II         '     .     II 

sm  rr  sin  2  ,-77  sin  r  -. 


12  12  12 

whence  a  more  correct  formula  is  obtained,  as  follows  : 

T^  =  T^  +  T^  sin  (ra  x  30°  +  G^)  +  T^  sm  (2«,  x  30°  +  C^ 
+  Tg  sin  (3w  x  30°  +  C^)  +  T^  sin  (4w  x  30°  +  C^) 

+  T^  sin  (on  x  30°  +  C^)  +  T^  sin  (6n  x  30°  +  Cg). 

Corresponding  to  the  five  groups  of  means  at  the  foot  of  Table  IV,  the 
values  of  the  constants  are  as  follows  : — 


1831-41 

To 

Ti 

Ci 

T2 

C2 

0    / 
118  30 

To 

C3         T, 

C4 

T5 

C5 

Tfi 

Cfi 

0 
44.26 

2°2.71 

0    / 
264    7 

?.22 

0 
0.73 

21S  32 

0.90 

11?  ll 

1.38 

0    / 
89    9 

0 
0.89 

0 
90 

1841-52 

44.23 

22.06 

261  29 

1.11 

71  32    0.88 

167  41 

0.26 

37  25 

1.19 

50  33 

0.51 

90 

1853-61 

44.06 

23.21 

260  51 

0.36 

82    2 

0.57 

232  58 

0.25 

48  10 

0.93 

49    9 

0.47 

90 

1862-71 

44.21 

23.55 

261  43 

0.53 

78  11 

0.21 

207  31 

0.78 

41  16 

0.81 

5    5 

0.10 

90 

1841-71 

44.17 

22.89 

261  22 

0.70 

74  27 1  0.50 

190  11 

0.42    41  52 

0.94 

38  44 

0.36 

90 

From  the  final  column  of  Table  IV,  showing  the  differences  between  the 
mean  temperature  of  each  year  and  the  general  annual  mean  from  31  years, 
it  is  found  that  the  average  deviation  without  regard  to  sign  is  only  0.66. 
The  warmest  year  in  the  series  was  1846,  with  a  difference  from  the  average 
of  +  2°.  19,  and  the  coldest,  1856— difference  (-  1°.99),  giving  a  total 
range  of  4°.  18. 

Prohahle  Variability  of  the  several  Monthly  Means  of  Temperature. 
For  the  years  1841  to  1852,  the  numbers  expressing  the  j^robable  varia- 
bility for  the  several  months,  computed  by  General  Sabine,  were  as  follows  : 

January. .  d=  2.7         April ±1.9         July ±1.1 

February.  ±2.6         May ±1.8         August ±1.2 

March  ...  ±2.8        June ±2.0         September ..  ±  1 . 8 

And  for  the  year,  ±  0''.  63, 


October . . . 

.  ±1 

4 

November . 

.  ±2 

1 

December . 

.  ±2 

5 
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The  following  are  the  analagous  numbers  for  the  period  1841-71,  from 

-,  where  a  is  the  difference  between 

the  mean  of  a  month  in  a  single  year  and  the  general  mean  from  similar 
months  in  the  whole  series  of  (n)  years  : — 

January. .  ±  3.0        April it  1 .6        July ±1.7  October ±1.7 

February.  ±2.6         May ±1.9         August ±1  3  November   .  ±1.8 

March  ...  ±2.6        June  ....  ±1.9        September . .  ±1.8  December . .  ±2.5 
And  for  the  year,  ±  0°.  60. 

or  the  mean  tempei'ature  of  a  single  year  is  as  likely  to  difier  frona  the 
avei'age  of  31  years  by  0°.  6  or  more,  as  it  is  to  difier  less  than  that  amount. 
In  Tables  V,  VI,  VII,  are  given  the  monthly  means  of  the  daily  maxima, 
daily  minima,  and  daily  ranges  of  temperature  in  each  year,  with  combina- 
tions of  like  monthly  means  in  averages  of  several  years ;  and  in  Table  VIII 
are  the  greatest  daily  x'anges  in  each  month,  with  analagous  combinations. 
To  compare  the  difierent  groups,  the  averages  for  each  month  have  been 
collected  into  averages  for  the  year,  as  follows  : — 

Greatest 
Maximum.        Minimum.      Daily  Range.  Daily  Range. 

o 

1841-48 52.62  38.14  16.48  1841-52....  26. 88 

1853-61 51.69  35.50  16.19  1853-61....  27.34 

1862-71 52.12  36.95  15.17  1862-71. ...  26.22 

The  whole..   52.12  36.22  15.90  1841-71....  26.80 

Tables  IX,  X,  XI,  show  the  absolutely  highest  temperatures  in  each 
month,  the  absolutely  lowest,  and  the  monthly  ranges,  with  combinations 
of  like  monthly  means  in  averages  of  several  years.  The  following  are  the 
averages  for  the  year,  found  from  the  monthly  averages  in  the  several 
groups : — 

Highest  Maximum.      Lowest  Minimum.      Montlily  Ranges. 

1841-52 66.21  19.82  46.39 

185.3-61 66.78  19.13  •       46.65 

1862.71 66.86  20.52  46.34 

1841-71  66.58  19.84  46.74 

Connection  of  Temperature  with  the  Direction  of  the  Wind. 

In  order  to  judge  whether  the  observed  value  of  any  element  is  abnor- 
mally high  or  low,  it  has  been  the  practice,  as  soon  as  the  entry  has  been 
made  in  the  daily  register,  to  enter  in  a  column  adjacent  to  that  in  which 
the  element  is  recorded,  the  difference  between  the  observed  value  and  the 
normal  (or  what  is  taken  as  such)  for  the  day  and  hour;  the  difference 
being  marked  +  or  - ,  according  as  the  observed  is  greater  or  less  than 
the  standard  value. 

Normals  obviously  cannot  be  derived  from  a  series  in  which  the  current 
observations  are  included ;  yet,  provided  that  they  have  been  computed 
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from  a  series  of  sufficient  length,  the  differences  recorded  from  day  to  day, 
will  serve  to  indicate  in  a  general  way  the  relative  values  of  the  element  : 
if,  however,  it  be  desii'ed  to  obtain  accurate  measures  of  the  mean  abnormal 
variations  during  any  period  of  years,  or  of  their  connection  with  the  direc- 
tion of  the  wind,  or  any  coexistent  phenomena  whatever,  the  standards 
ought  to  be  derived  from  the  observations  of  all  the  years  in  that  period, 
and  from  those  years  alone ;  and  hence,  the  differences  recorded,  as  above 
stated,  in  the  daily  register  ai'e  not,  in  strictness,  suitable  materials  for  such 
enquiries.  Nevertheless,  as  the  results  of  certain  computations  based  on 
the  abnormal  differences  between  current  observations  and  normals  obtained 
from  older  series,  although  not  strictly  accurate,  are  not  without  some  value, 
it  has  been  thought  best,  either  to  print  the  i-esults  after  the  application  of 
approximate  corrections,  or  to  print  them  as  they  stand,  explaining  in  each 
case  the  method  of  correction  applied. 

Table  X  of  the  volume  of  Toronto  Meteorological  Abstracts  for  1854-59, 
contains  the  mean  abnormal  variations  of  temperature,  with  their  proper 
signs,  arranged  according  to  the  direction  of  the  wind  to  the  nearest  of  the 
sixteen  points,  with  the  number  of  times  which  the  wind  blew  from  each 
point,  and  the  partial  results  of  each  year,  as  well  as  the  general  results. 

The  normals  to  which  the  observed  temperatures  are  referred  in  this 
Table,  having  been  computed  from  the  twelve  yeai-s,  1841-52,  and  being 
therefore  not  necessarily  applicable  to  1853-59,  some  modifications  in  the 
residts  will  be  requii*ed.  This  has  been  effected  by  applying  to  the  general 
means  of  the  variations  corresponding  to  different  winds  in  the  seven 
years,  as  an  approximate  correction,  a  constant  +  0'^.  26,  that  being  the 
difference  by  which  the  mean  temperature  of  1841-52  exceeded  that  of 
1853-59.     The  general  results  thus  modified  are  given  below  : — 


N —2.54 

N.N.E —2.92 

N.E —1.55 

E.N.B -1-1.63 


E -t-1.99 

E.S.K    -f  1.4-t 

S.E -f2.05 

S.S.E -1-2.54 


S -f-:3.15 

S.S.W -H3.S7 

S.W 4-3.71 

W.S.W —0.47 


Calms -1-1.59 


Vf —1.92    W 

I  ] 

W.N.W —2.91     j 

N.W —3.28 

N.N.\r —3.32 


k 


From  this  Table  it  appeai-s  that  the  temperature  was  above  or  below  the 
normal,  according  as  the  wind  blew  from  a  point  lying  to  the  south  or 
north  of  a  line  stretching  from  about  N.E.^E.  to  S.W.^W.;  the  greatest 
depression,  -  3''.  32,  being  with  a  wind  from  N.N.W.,  and  the  greatest 
elevation,   -f  3°.  87,  with  a  wind  from  S.S.W. 

Although  modified  by  the  application  of  the  constant,  4-0°.  26,  these 
numbers  are  liable  to  other  errors,  namely,  those  which  may  arise  from 
massing  together  abnormal  variations  for  all  parts  of  the  year,  whereby 
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opposite  effects,  that  may  be  proper  to  different  seasons,  may  in  some 
degree  neuti*alize  eacli  other. 

Table  XIII  was  foi-med  from  tbe  observations  of  tlie  eight  following 
years,  1860-67,  by  a  process  similar  to  that  employed  for  1853-59,  except- 
ing that  the  months  were  dealt  with  separately,  the  aggregate  algebraical 
sum  of  the  abnormal  deviation  for  the  eight  years  for  each  month  and 
wind,  being  divided  by  the  number  of  times  when  the  wind  under  con- 
sideration, was  blowing  in  the  month  of  the  same  name  at  the  time  of 
observation. 

The  means  for  the  quarter  and  year  are  deduced  from  the  aggregate  sums 
and  numbers  for  the  quarters  and  year. 

This  Table,  as  well  as  that  for  1853-59,  is  affected  by  the  circumstance 
that  the  normals  to  which  the  observed  temperatures  were  referi-ed,  (the 
normals  deduced  from  1841-52)  were  not  strictly  applicable  to  the  years 
1860-67. 

The  anomalies  that  may  be  noticed  in  Table  XIII,  are  due  in  some 
degi'ce  to  the  cause  just  stated,  as  well  as  to  the  insufficient  number  of 
times  when  the  wind,  in  certain  months,  blew  from  some  of  the  points. 
Thus,  while  the  number  of  times  for  each  month  and  wind  is  about  1 46  in 
the  eight  years,  on  the  average  of  all  months  and  winds ;  the  average 
number  of  times  when  the  wind  from  the  S.E.  occurred  was  only  about  58 
on  the  average  of  the  twelve  months. 

The  errors  in  Table  XIII,  occasioned  by  referring  the  temperature 
observed  in  1860-67  to  normals  deduced  from  1841-52,  may  be  lessened, 
although  not  entirely  removed,  by  applying  to  the  results  of  each  montli, 
as  an  approximate  correction,  the  differences  between  the  mean  tempera- 
tures of  the  several  months  deduced  from  the  two  series,  1841-52  and 
1860-67,  the  corrections  being  4-  or  — ,  according  as  the  mean  from  the 
older  sei'ies  is  greater  or  less  than  that  from  1860-G7. 

The  following  are  the  corrections  for  the  months,  quarters,  and  year. 


Jan. 

-1-3.48 

Feb. 

Mar. 

April. 

o 
—0.17 

May. 

June. 

□ 

— l.Oil 

July. 

Aug. 

Sppt. 

Oct. 

Nov. 

Dec. 

o 
—0.59 

o 
+  1.12 

0 

-0.25 

0 

—0.71 

o 
+0..",1 

o 

+0.04 

o 
-2.. Ml 

o 
—1.05 

4-0.50 

Wiutei 

3 

Sprin 
+0.1 

>3 

Suinr 

o 

— 0 

icr. 
50 

Aut 
—  1 

mnn. 
'.10 

1 

fear. 
-6.07 

The  results  obtained  by  applying  the  above  corrections  to  the  several 
numbers  in  Table  XIII,  are  shewn  in  Table  LI. 

The  preceding  enquiries  I'clate  to  the  comparison  of  the  temperatures 
that  accompany  different  winds  at  the  instant  of  observation.     The  effects 
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on  tlie  temperature  produced  by  a  given  wind  will  be  found  from  the 
change  which  has  occui*red  in  a  given  time,  while  that  wind  has  been  blow- 
ing. To  ascertain  the  effects  completely,  would  require  simviltaneous  and 
continuous  records  of  wind  and  temperatiu'e  ;  but  in  the  absence  of  these, 
an  approximate  knowledge  of  the  effect  may  be  obtained  from  tlie  changes 
in  twenty-four  hours,  which  accompany  different  resultant  winds,  computed 
for  the  same  twenty-four  hours. 

The  changes  corresponding  to  resultants  to  the  nearest  of  the  eight 
points,  are  shown  in  Table  XIV,  for  the  two  groups  of  years,  1854-59  and 
1860-62. 

In  examining  Table  XIV  it  will  be  seen  that,  for  1854-59,  in  every 
month,  with  a  resultant  wind  from  IST.,*  ]S".W.,  and  W.,  the  temperatux'e 
was  lowered;  in  every  month,  with  a  resultant  wind  from  S.W.,  S.,  S.E., 
and  E.,  the  temperatui-e  was  raised;  and  that  with  a  resultant  from  N.E., 
the  temperature  was  raised  in  some  months  and  lowered  in  others,  the 
total  effect  in  the  whole  year  being  a  rise  with  a  N.E.  resultant. 

These  remarks  are  also  applicable  for  the  most  pai't  to  1860-62,  but 
there  are  exceptions  in  the  latter  group,  in  consequence  of  the  small  number 
of  resultants  from  some  points  of  the  compass ;  thus,  while  the  average 
di\-isor  for  all  the  mouths  and  ^vinds  is  11  neai'ly,  a  resultant  from  the 
S.E.  does  not  occur  at  all  in  January,  only  twice  in  Februaiy,  once  in 
March,  and  once  in  April. 

BAROMETRIC  TABLES. 

The  barometer  in  use  throughout  the  series  is  one  by  Newman,  with  a 
tube  of  internal  diameter  of  .506  of  an  inch.  The  correction  for  capillarity 
has  not  been  applied.  The  readings  of  the  barometer  have  been  corrected 
for  temperature,  but  not  for  gravitation  ;  nor  have  they  been  reduced  to  sea 
level. 

In  Table  XV  are  given  the  monthly  and  annual  means  for  each  of  the 
twenty-four  hours,  derived  from  hourly  observations  in  the  six  years — 1st 
July,  1842,  to  30th  June,  1848.  The  monthly  means  in  this  Table,  which 
correspond  to  the  six  ordiuaiy  hoiu's  of  observations,  were  employed  to  the 
close  of  1859,  as  normals  or  standards  with  which  to  compare  the  actual 
readings  ;  after  which,  until  the  close  of  1868,  the  means  at  the  same  hours 
from  eighteen  years  ending  December,  1859,  were  similarly  employed,  the 
same  standard  for  any  given  hour  being  used  throughout  the  month. 

The  standards  employed,  subsequently  to  1868,  were  derived  from  the 
observations  of  the  ten  years,  1859  to  1868,  in  the  following  maixuer  :  The 
corrected  readings  of  the  barometer  at  the  six  observation  hours  during  the 
ten.  years,  being  first  combined  in  monthly  means,  for  each  of  the  six  hours 
sepai-ately,  and  for  the  six  hours  collectively,  the  latter,  or  genei'al  means 
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for  each  month,  were  subtracted  from  the  six  means  of  the  same  month 
proper  to  the  sepai-ate  hours.  The  mean  diurnal  variations  or  inequalities 
thus  obtained  are  shown  below  : — 


Jaa. 

■2  P.M 

—  .021 

4     "   

—.012 

10     "   

+  .009 
+  .003 

Midnight 

C  A.M 

+  .004 

8     «   

+  .017 

017 
—.003 
—.009 


-.019 


Api'il. 


May. 


-.02-t 


+  .016+.009 
+  .029+.021 


+  .003, +  .005 
+  .00l|+.004 
+  .010 


+  .019 


—.007 
—  .020 
—.001 
—.003 
+  .009 
+  .022 


—.006 
—  .020 
—.005 
—.002 
+  .008 
+  .021 


July. 


—  .008 
—.021 
—.003 
—.003 
+  .012 
+  .022 


Aug. 


—  .011 
—.023 
—.001 

.0 
+  .013 
+  .022 


Sept. 


—  .013 
—.022 
+  .004 
■^.002 
+  .010 
+  .020 


Oct. 


—  .017 

—  .018 
+  .006 
+  .003 
+  .006 
+  .021 


Nov. 


Dec. 


—  .020— .020 

I 

—  .013— .009 

+  .002+.011 
—.003  +.009 
+  .009— .002 
+  .024+.011 


The  mean  pressures  in  each  month,  from  observations  at  the  six  hours 
combined,  are  shown  in  the  following  Table,  where  pressure  =  29  inches 
+  number  in  the  Table. 


Jan. 

Feb. 

Mar. 
.5796 

April. 

May. 
.5517 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

Year. 

.6405 

.6511 

.5986 

.5888 

.5942 

.6117 

.6687 

.6487 

.6006 

.6606 

.6162 

Assuming  that  the  means  of  each  month  are  the  pressures  proper  to 
their  middle  days,  the  mean  pressure  (b^)  proper  to  any  day  in  the  year 
will  be  given  by  the  formula  : — 

b^  =  .6162  +  .0371  sin    {x  +  146^  36')  +  .0174  sin  (2x  +  24°  32') 
+  .0147  sin  (3x  +  78°  27')    +  .0127  sin  (4x  +  160°  18') 
^-  .0147  sin  {5x  +  307°  13')  +  .0135  sin  (6x  +  270°) 

where  x  is  proj)ortional  to  the  time  reckoned  from  1 5th  January,  the  whole 
year  being  expi'essed  by  360°. 

The  normal  mean  pressures  computed  from  this  formula  are  given  in 
Table  XX,  at  intervals  of  five  or  six  days  through  the  year. 

For  finding  the  daily  normal  pressures  for  each  of  the  six  observation 
hours,  the  approximate  method  was  adopted  of  applying  to  the  normal 
daily  means  the  monthly  means  of  the  diurnal  inequalities  given  above. 

The  application  of  the  same  diurnal  inequalities  to  the  normal  daily 
means  throughout  the  month,  occasions  a  slight  breach  of  continuity  in  the 
series  of  normals  for  the  separate  houx's  in  passing  from  month  to  month ; 
but  the  transitions  are  much  less  abrupt  than  where  the  monthly  means  of 
the  several  hours  were  adopted  for  normals,  as  was  the  practice  prior  to 
18G9. 
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The  normals  obtained  in  the  manner  above  stated,  ai-e  useful  for  stan- 
dards in  comparing  cuiTent  observations,  and  in  any  investigations  relating 
to  the  -whole  of  the  series,  1859-68.  No  deductions  from  them  are  con- 
tained in  this  volume. 

In  Table  XVI  are  sheAvn  the  monthly  means  of  barometric  pressure  in 
each  of  the  thirty-one  years,  1841-71,  with  the  monthly  means  for  the  three 
groups  of  years,  and  for  the  whole  period. 

For  computing  the  daily  mean  pressures,  formulre  were  constructed  for 
each  of  the  groups  of  monthly  means,  at  the  foot  of  Table  XVI.  The 
general  form  is  as  follows  :— 

6^  =  my  4-  m^  sin  {x  +  C\)  -f  m^  sin  (2x  -|-  CJ 
-\-      &c.,      &c.,      +  ^''5  sin  (6x -|- Cg) 

where  b^.  expresses  the  mean  pressure  of  any  day  corresponding  to  (x),  x 
being  proportional  to  the  time  reckoned  from  15th  January.  The  values 
of  the  constants  for  the  different  groups  of  years  are  shewn  below  : — 


"^0 

mj 

Cl 

m,. 

C. 

^^3 

C3 

-. 

C, 

m. 

C. 

™.3       C, 

1841-52 

0.6206 

0.0246 

1.52  28 

0.0166 

317  42 

0.0108 

163  14 

0.0081 

193  57 

0.0056 

160  23 

0.0014 

0 

270 

1853-61 

0.6128 

0.0484 

150  26 

0.0137 

71  22 

0.0280 

97  32 

0.0122 

97  47 

0.0177 

259  42 

0.0005 

90 

1862-71 

0.6154 

0.0375 

148  32 

0.0277 

0 

0.0144 

241  58 

0.0197 

185  40 

0.0120 

348  38 

0.0018 

270      1 

18il-71 

0.6166 

0.0356 ',150  23 

0.0167 

8  31 

0.0136 

102  11 

O.OIOI 

167  14 

0.0052 

279    9 

0.0011    270 

These  constants,  as  well  as  those  for  the  formulse  which  relate  to  baro- 
meter reduced  to  sea  level,  and  to  other  elements,  are  given  in  full,  that  the 
reader  may  judge  as  to  the  degree  of  significance  of  the  higher  terms. 


Normal  Mean  Daily  Pressures  at  Sea  Level. 
As  elsewhere  stated,  the  separate  barometric  readings  of  the  ordinary 
observations  have  not  been  reduced  to  sea  level ;  hence,  to  obtain  the 
general  fonn  of  the  annual  curve  of  barometric  pressure  at  sea  level,  the 
monthly  means  at  the  foot  of  Table  XVI,  were  reduced  to  sea  level  by  an 
approximate  method,  in  which  the  following  formula  was  employed  : — 


reduction  = 


342 

890.6 


1-  M)2t 


.3840  -  .omiit 


where     342  is  the  height  of  the  cistern  of  barometer  above  sea  level, 
"     890.6  the  height  of  a  column  of  air  at  temperature  of  40',  whose 
weight  is  equal  to  that  of  a  column  of  mercury  of  the  same 
transverse  section,  and  one  inch  in  height, 
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t  the  excess  above  40°  of  the  mean  temperature  of  the  air,  for 
the  same  mouth,  and  same  group  of  years,  as  given  at  the 
foot  of  Table  IV. 
The  mean  pressures,  reduced,  are  shown  in  the  follovvdng  Table,  where 
barometer  at  32^  reduced  to  sea  level  =  29  +  numbers  aiven. 


1 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

.1 

! 

Year. 

1841-52 

1.0256 

1.0095 

1.0233 

0.9901 

0.9584 

0.9196 

0.9609 

1.0079 

1.0234 

1.0207 

1.0054 

1.0403 

1.0014 

'  1853-61 

; 

1.0703 

1.0225 

0.9396 

0.9533 

0.9617 

0.9154 

0.9671 

0.9690 

1.0341 

1.0319 

0.9908 

1.0G76 

0.9936 

1862-71 

1.0395 

1.03S0 

l.OOUo 

0.9710 

0.9145 

0.95:0 

0.9441 

0.9735 

1.0675 

1.0211 

0.9943 

l.OiOl 

0  9962 

1841-71 

1.0430 

1.0225 

0.9935 

0.9733 

0.9453 

0.9418 

0.9573 

0.9S57 

1.040S 

1.0241 

0.9970 

1.0466 

0.9974 

The  same  notation  being  adopted  as  in  the  case  of  the  unreduced  baro- 
metric readings,  the  constants  in  the  interpolating  formulae  for  expressing, 
for  any  day,  the  mean  pressure  reduced  to  sea  level,  are  as  follows  : — 


In  Tables  XVII,  XVIII,  and  XIX,  are  shewn  the  highest  and  lowest 
barometric  readings,  and  the  difiercnce  between  them,  or  I'ange  of  the  baro- 
meter, in  each  month  from  1841-71  inclusive,  with  the  averages  derived 
from  thirty-one  years,  and  groups  of  twelve,  nine,  and  ten  years. 

The  quarterly  averages  of  the  several  groups  are  as  follows  : — 

Maxima. 


Yoare. 

Winter. 

Spring. 

Summer.                     Autumn. 

1841-52 
1853-61 
1802-71 
1841-71 

30.2311 
30.2249 
30.2329 
30.2331 

30.0783 
30.0.585 
30.0123 
30.0513 

20  9251 
20.8795 
29.9107 
29.9073 

30.0954 
30.0813 
30.1090 
30.0959 
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Minima. 
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Tears. 

Winter.                        Spring. 

Summer. 

Autumn. 

1 

lSll-52 

1853-61 

1862-71 

1841-71 

28.917.5 
28.9351 
28.9189 
28.9231 

29.0143 
28.9891 
29.0284 
29.0115 

29.2329 
29.2113 
29.2093 
29.2191 

29.0831 
29.0262 
29.1102 
29.0753 

Ranges. 


1 

Years. 

Winter. 

Spring. 

Summer. 

Autumn. 

il 

1841-52 

1.3136 

1.0610 

0.6922 

1.0123 

1853-61 

1.2898 

1.0694 

0  6682 

1.0551 

1862-71 

1.-3140 

0.98.39 

0.7014 

0.9994 

1841-71 

1.3100 

1.0398 

0.6882 

1.0206           1 

'l 

In  Table  XXIII  are  given  tlie  monthly  means  of  the  pressure  of  dry 
air  in  each  of  the  years,  1841-71  (omitting  1847),  with  the  monthly  and 
annual  means  for  the  whole  period,  and  for  three  groups  of  eleven,  nine, 
and  ten  years. 

For  computing  daily  mean  pressures,  forniulte  of  the  usual  form — 
D^  =  m^  -f-  m^  sm  (x  -\-  C^  -{-  ?«.,  sin  {2x  -\-  C'.,)  -)-  &c. 
were  constructed  for  each  of  the  groups  of  means  at  the  foot  of  Table  XXIII. 

The  values  of  the  constants  for  the  different  groups  are  as  follows  : — 


Tears. 

°^0 

°^1 

Oi 

m. 

C^ 

™3 

C3 

°^4 

c, 

°^5 

C, 

-6 

Ce 

1841-52 

0.3510 

0.1966 

8°4  l'7 

0.0442 

263  15 

0.0105 

123  41 

0.0103 

158  24 

0.0104 

206  49 

0.0007 

270  00 

1853-61 

0.3523 

0.2054 

91  00 

0.0274 

248  24 

0.0347 

95  38 

0.0128 

87  46 

0.0231 

250  33 

0.0002 

270  00 

1862-71 

0.3561 

0.2032 

87  11 

0.0380 

284  00 

0.0198 

65  33 

0.0186 

192  24 

0.0080 

349  57 

0.0035 

270  00 

1841-71 

0.3531 

0.2016 

87  18 

0.0361 

266  59  0.0193 

91  29 

0.0103 

157  41 

0.0092  250  23 

0.0014 

270  00 

The  following  are  the  mean  differences,  without  regard  to  sign,  between 
the  pressures  of  dry  air  at  6  a.m.  on  consecutive  days  in  each  month,  derived 
from  1860-62  :— 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

Tear. 

.310 

.321 

.258 

.224 

.201 

.219 

.209 

.194 

.234 

.237 

.240 

.275 

.243 
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Table  XXIV  contains  the  means  of  temperature,  barometric  pressure, 
and  pressure  of  dry  air,  at  each  of  the  six  observation  hours,  from  1841  to 
1871,  certain  broken  months  being  omitted.  The  discrepancy  between  the 
means  from  the  six  hours  in  this  Table,  and  the  general  means  at  the  foot 
of  Tables  IV,  XVI,  and  XXIII,  are  due,  partly  to  the  fact  that  six  hours 
only  are  included  in  Table  XXIV,  and  more  so,  to  the  omissions  as  stated 
above,  which  were  rendered  necessary  by  the  absence  of  observations  at 
one  or  more  of  the  six  hours  in  these  months.  The  months  omitted  from 
the  above  cause,  were  January  to  April,  in  1849,  May  and  June,  in  1849 
and  1850,  and  July  to  December,  in  1848  and  1849. 

PRESSURE  OF  VAPOUR. 
The  normal  daily  means  of  the  pressure  of  vapour  given  in  Table  XX, 
are  computed  from  the  following  Table  of  monthly  means,  fi-om  observations 
in  the  ten  years,  1859-68. 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

Year. 

.1056 

.1126 

.1365 

.1846 

.2775 

.3909 

.4SC0 

.4715 

.3745 

.2586 

.1840 

.1210 

.2586 

The  following  is  the  formula  for  computation  : — 

r^=  .2585  +  .1864  siu  (x    +  257°  25')  +  .0392  sin  (2.c  +  63'  18') 
-I-  .0085  sin  (3x  +  252°  48')  +  .0033  sin  (4x  +  3°  38') 
+  .0011  sin  (5x  +  348°  18')  +  .0020  sin  (6x  +  90°). 

The  normals  used  as  standards  of  reference  for  the  different  hours  of 
observation,  since  1st  January,  1869,  were  obtained  from  the  daily  normals 
by  appljang  to  them  the  mean  diurnal  inequalities  for  the  month,  in  the 
manner  already  explained  in  the  case  of  the  barometric  pressures. 

In  Table  XXVI  are  she^vn  the  montlily  and  annual  means  of  the  pres- 
sure of  vapour  in  each  of  the  years  1841-71,  omitting  1847,  and  for  four 
combinations  of  years.  The  constants  in  the  formulis  for  computing  the 
daily  mean  pi-essure  of  vapour,  V^,  corresponding  to  the  different  gi-oups  of 
years,  are  as  follows  : — 


Years. 

m„ 

m, 

Ci 

m^ 

^. 

"^3 

^3 

"^i 

Ql 

"V. 

C5 

"^6 

Ce 

1841-52 
1853-^1 
1862-71 
1841-71 

0.2684 
0.2601 
0.2567 
0.2627 

0.1906 
0.1888 
0.1904 
0.1899 

257  31 

258  14 
267  30 
257  45 

0.0455 
0.0104 
0.0411 
0.0425 

o      / 

62  15 
68  12 

63  45 
04  13 

0.0069 
0.0059 
0.0054 
O.OO03 

19°  29 
261  11 
248  12 
234  13 

0.0050 
0.0034 
0.0024 
0.0019 

271   y 

202  45 
123    2 
235  29 

0.0094 
0.0071 
0.0043 
C.0063 

68  31 
28  44 
346  19 
35  58 

0.0007 
0.0010 
0.0014 
0.0006 

0   / 
270  00 

90  00 

90  00 

90  00 
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The  following  are  the  mean  differences,  without  regard  to  sign,  between 
the  pressure  of  vapour  at  6  a.m.  on  consecutive  days  in  each  month,  from 
the  three  years,  1860-62  : — 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

.038 

.043 

.039 

.041 

.051 

.091 

.144 

.088 

.093 

.065 

.044 

.044 

.060 

Connection  between  the  Direction  of  the  Wind  and  the  Barometric  Pressure, 
the  Pressure  of  Dry  Air,  and  the  Pressure  of  Vapour. 
The  annual  means  of  the  changes  in  twenty-four  hours,  which  accompany 
different  resultant  winds  from  6  a.m.  to  6  a.m.,  are  shewn  in  the  following 
Table,  where  the  changes  for  the  barometer  have  been  deduced  from  the 
six  years,  1854-59,  and  from  the  three  years,  1860-62,  and  the  changes  for 
dry  air  and  vapour  from  the  three  years,  1860-62  : — 


N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

Barometer 1854-59 

Barometer 1860-62 

+  .097 
+  .076 

—.102      —.179 
—.137      —.196 

—.197 
—  178 

—.009 
—.130 

—.036 
—  .089 

+  .144 
+  .142 

+  .170 
+  .183 

Dry  Air 1860-62 

-1-.096 

—.152      —.240 

—.264 

—.189 

—.109      +.180 

+  .227 

Vapour 1860-62 

—.020 

+  .015      +.043 

+  .085 

+  .057 

+  .021      —.036 

-.044 

In  the  earlier  series  for  the  barometer,  the  signs  continue  the  same 
through  the  year,  excepting  that  in  April,  May,  August,  and  December, 
the  barometer  rises  with  a  S.W.  resultant. 

In  1860-62,  owing  to  the  small  number  of  resultants  from  some  of  the 
directions,  the  excejjtions  to  uniformity  of  sign  through  the  year  are  more 
numerous. 

In  the  following  investigation,  the  changes  are  those  which  accompany 
the  different  actual,  as  distinct  from  the  resultant,  winds : — 

On  the  Changes  of  Baroiwitric  Pressures,  Pressures  of  Dry  Air,  and  Vapour, 
that  accompany  different  Winds,  from  observations  in  the  Seven  Years, 
1860-66. 
The  changes  considered  are  limited  to  those  in  which  the  wind  did  not 
vary,  between  two  consecutive  observations,  by  more  than  22^°  on  each 
side  of  one  of  the  principal  eight  points ;  and  as  this  constancy  of  direction 
more  frequently  occurs  when  the  interval  is  short,  those  differences  only 
have  been  considered  which  took  place  from  6  a.m.  to  8  a.m.,  from  2  p.m. 
to  4  p.m.,  and  from  10  p.m.  to  midnight. 
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The  changes  between  two  consecutive  observations  being  first  diminished 
by  that  due  to  diui-nal  variation,  the  residual  changes  were  classed  accord- 
ing to  the  direction  of  the  wind  in  the  interval,  and  their  averages  in  each 
class  were  then  taken,  for  the  year  as  well  as  for  the  two  half  years. 

The  average  changes  of  barometric  pressui'e  which  take  place  in  two 
hours,  and  found  in  the  manner  just  described,  are  given  below  for  each  of 
the  principal  eight  points  of  the  wind's  dii'ection  : — 

Apkil  to  September. 


N. 
+.0085 

N.E. 
— .  0043 

E. 

—.0113 

S.E.                   8. 
— . 0057      — .  0084 

October  to  March. 

S.W. 
— .  0041 

w. 
+.0132 

N.W. 
+.0150 

N. 

+.0087 

N.E. 
—.0160 

E. 

—.0334 

S.E.                   S. 
—.0313      —.0222 

The  Year. 

S.W. 
—.0037 

W. 

+.0168 

N.W. 
+.  0209 

N. 
+. 0086 

N.E. 

— .  0103 

E. 
— . 0215 

S.E.                   S. 
—.0164      —.0129 

S.W. 
—.0039 

w. 
+  .015G 

N.W 
+.0180 

The  most  probable  values  of  the  changes  corresponding  to  intermediate 
dii'ections  of  the  wind,  are  given  by  the  following  forniulse,  Avhere  ^Tj,  ^fj,  V^, 
represent  the  changes  for  the  two  half  years  and  year,  and  0  the  angular 
distance  of  the  point  from  which  the  wind  blew,  measui-ed  from  north  to 
east,  and  expressed  in  degrees  : — 

April  to  September. 
>I<-j  =  +  .  0004  +  .  0125  sin  (9  +  141°  29')  +  .  0044  sin  (20  +  186°  29') 
+  .  0025  sin  (39  +  14°  2') 

October  to  March. 
^j  =  — .  0075  +  .  0281   sin  (9  +  148°  14')  +  .  0024  sin  (29  +  160°  49') 

+  .0014  sin  (39  +  30°  15') 

The  Year. 

^j  =  —  . 0028  +  . 0195  sin  (9  +  148°  2)  +  . 0040  sin  (20  +  174°  17') 
+  .0021  sin  (39 +  10°  47') 

Pressure  of  Dry  Air. 
The  average  changes  in  the  pressure  of  dry  air  in  two  hours  with  different 
winds,  and  the  corresponding  formula?  of  interpolation,  ai-e  as  follows  : — 

April  to  September. 


N. 
+.014G 

N.E. 

— . 0009 

E. 

—.0123 

S.E.                   S. 
—.0088      —.0122 

October  to  March. 

S.w. 
—.0046 

w. 
+.0195 

N.W. 

+.0219 

N. 

+.0110 

N.E. 
—.0182 

E. 

— . 0371 

S.E.                   S. 
—.0342      —.0240 

The  Year. 

S.W. 
—.0026 

W. 
+.0195 

N.W. 
+. 0240 

N. 

+.0128 

N.E. 
—.0091 

R. 
— . 0243 

S.E.                   S. 
—.0194      —.0160 

S.W. 

— .  0034 

w. 
+.0195 

N.W. 
+.  0229 
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April  to  September. 
*j  =  -f  .  0021  +  .  0182  sin  (6  -f  135°  13')  +  .  0048  sin  (20  +  193°  10') 
+  .  0034  sin  (39  +  10°  18') 

October  to  March. 
*j  =  —  .  0077  +  .  0317  sin  (9  +  149'  4')  +  .  0030  sin  (20  +  156°  2') 
-i-  .0016  sin  (30 +  47°  29') 

The  Year. 
^3  =  —  .  0021  +  .  0237  sin  (0  +  144°  46')  +  .  0040  sin  (20  +  174°  17') 
+  .  0026  sin  (30  +  15°  39') 

Pressure  of  Vapour. 
The  average  changes  in  the  pressure  of  vapour  in  two  hours,  that  accom- 
pany winds  from  the  eight  principal  points,  and  the  formulse  for  finding 
the  most  probable  change,  with  the  wind  blowing  from  any  intermediate 
point,  are  given  below  : — 

April  to  September. 


N. 

—.0057 

N.E. 
.  0034 

E. 
+.0020 

S.E.                   S. 
+.0035      +.0042 

October  to  March. 

8.W. 

+.  0001 

w. 
—.0073 

N.W. 
— . 0069 

N. 
—.0025 

+ 

N.E. 
.0009 

E. 

+.0037 

S.E.                   S. 

+.0031      +.0017 
The  Year. 

s.w. 
— . 0013 

w. 
— .  0032 

N.W. 

—.0039 

N. 
—.0041 

N.E. 
-.  0012 

E. 
+.  0025 

S.E.                   S. 
+.0034      +.0034 

S.W. 
—.0007 

w. 
— .  0046 

N.W. 

—.0054 

April  to  September. 
*j  =  —  .  00169  +  .  00607  sin  (0  +  305°  49')  +  .  00096  sin  (20  +  88°  48') 
+  .OOllOsin(30  +  181°2') 

October  to  March. 
*j  =  —  .00018  +  .  00385  sin  (0  +  330°  26')  +  .  00034  sin  (20  +  287°  6') 
+  .  00022  sin  (30  +  243°  26') 

The  YE.'i.R. 
*3  =  —  .  00084  +  .00479  sin  (0  +  312°  43')  +  .  00035  sin  (20  +  86°  44') 
+  .  00037  sin  (30  +  216°  15') 

If,  in  the  nine  foregoing  formulse,  the  variable  angle,  0,  be  made  equal 

in  succession  to  0=,  IV  15'  (IP  15')  x  2,  (IT  15')  x  3,  &c 

(11°  15')  X  31,  the  changes  of  pressure  will  be  found  which  would  most 
probably  occur  if  the  wind  were  to  blow  steadily  for  two  hours  from  each 
of  the  thirty-two  points  of  the  compass. 

The  results  are  given  in  Table  XXI.  By  examining  this  Table,  it  will 
be  seen  that  on  the  average  of  the  year,  the  barometer  rises  with  a  wind 
from  any  point  betwen  S.W.^'W.  (measured  from  left  to  right)  to  N.^E., 
and  that  it  falls  with  winds  from  N.N.E.  to  S.W.     The  same  rule  also 
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holds  (witliiii  a  point)  in  summer  and  winter  separately,  and  is  true  also 
■ndtli  respect  to  the  changes  in  the  pressure  of  dry  air.  The  pressure  of 
vapour  increases  with  a  wind  between  E.IST.E.  to  S.W.^S.,  and  diminishes 
with  a  wind  between  S.W.  and  N.E. 

On  the  average  of  the  year,  and  during  the  winter  half  year,  both  the 
rise  and  fall  have  an  uninterrupted  progi-ession ;  and  the  same  is  true  in 
every  case  where  the  change  is  an  increase ;  but  in  the  summer  half  year, 
besides  the  maximum  rate  of  barometric  fall  which  occurs  with  a  wind 
from  E.,  there  is  a  second  inferior  maximum  fall  when  the  wind  is  from 
S.^'W.  There  are  also  two  minima  in  the  rate  w-ith  which  the  pressure  of 
dry  air  diminishes  during  the  summer.  They  are  of  equal  magnitude, 
.0131,  and  also  occur  with  winds  from  E.  and  S.^W. 

The  most  rapid  changes,  together  with  the  winds  that  accompany  them, 
are  shewn  in  the  following  Table  : — 

Barometric  Pressure. 


SUMMER. 

WINTER. 

YEAR. 

Change  in 
2  hours.         Wind. 

Change  in 
2  hours.           Wind. 

Change  in 

2  hour.s. 

Wind. 

Most  rapid  rise  . 

.    +.0162  W.N.W. 

+  .0214   N.W.bW. 

+  .0194 

N.w.nv.iW. 

Most  rapid  fall. 

-.0113        E. 

-  .0093    s.nv. 

Fressu 

-  .0343       E.bS. 
re  of  Dry  Air. 

-  .0218 

E. 

SUMMER. 

WINTER. 

YEAR. 

Change  in 
2  hours.          Wind. 

Change  in 
2  hours.           Wind. 

Change  in 
2  hours. 

Wind. 

Most  rapid  rise  . 

.    +  .0237  W.N.W. 

+  .0247    N.W.bW. 

+ .0239 

N.w.nv.iw. 

Most  rapid  fall. 

-  .0131          E. 

-  .0131      S.^W. 

Freest 

-  .0379        E.bS. 
we  of   Vapour. 

-.0244 

E. 

SUMMER. 

WINTER. 

YEAR. 

Change  in 
2  hours.        Wind. 

Change  in 
2  hour.s.          Wind. 

Change  in 
2  hours. 

Wind. 

Most  rapid  rise . 

.  +.0042          S. 

+.0037      E.^S.^S. 

+ .0037 

S.E.i'S.A.S. 

Most  rapid  fall . 

.   -.0079  W.^N.iW. 

-  .0038   N.W.iW. 

-  .0054 

N.w.nv.iw. 

EXTENT  OF  SKY  CLOUDED. 

From  the  final  column  in  Table  XXIX,  shewing  the  mean  extent  of  sky 
clouded  in  the  dilferent  montlis  and  years,  from  1853-71,  it  appears  that  the 
mean  of  the  year  on  the  average  of  nineteen  years  is  61  (the  whole  sky 
clouded  being  expressed  by  100),  and  that  in  the  different  years  it  varied 
from  GO  to  57.  The  monthly  means  shew  an  uninterrupted  progression 
from  a  maximum  75,  in  December,  to  a  minimum  48,  in  August. 

For  the  diffei-ent  seasons  the  means  are  as  follows  :— 


WINTER. 

SPRING. 

SUMMER. 

AUTUMN. 

December-February. 

March-May. 

June-August. 

September- November 

73 

60 

50 

62. 
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From  tlie  final  column  of  Table  XXX,  whicli  shews  for  every  month 
and  for  the  year  the  extent  of  sky  clouded  at  each  of  the  six  hours  of 
observation,  it  appears  that  of  these  hours,  2  p.m.,  on  the  average  of  the 
year,  is  the  most,  and  10  p.m.  the  least,  cloudy  hour. 

From  the  following  Table,  shewing  for  the  four  seasons  the  extent  of 
cloud  at  the  several  observation  hours,  it  appears  that  the  maximum  is  at 
2  p.m.  in  every  season  but  the  winter,  when  it  is  transferred  to  8  a.m.  In 
autumn,  the  minimum  lies  between  10  p.m.  and  midnight : — 


Hours. 

Winter. 

Spring. 

Summer. 

Autumn. 

2 

76.7 

65.3 

58.0 

66.0 

4 

75.. 3 

64.3 

55.3 

63.7 

10 

67.7 

50.7 

43.3 

57.0 

12 

68.7 

51.7 

44.7 

57.0 

18 

74.7 

61.3 

51.7 

62.3 

20 

77.7 

62.0 

53.0 

63.7 

Connection  between  the  Direction  of  the  Wind  and  the  Extent  of  Shy 

Clouded. 

In  the  following  Table  is  shewn  the  amount  of  cloud  that  accompanies 

winds  from  each  of  the  sixteen  points,  in  the  years  1853-59,  both  inclusive, 

the  hemisphere  being  expressed  by  100,  with  the  amount,  A,  by  which  the 

several  numbers  differ  from  59,  the  general  average  for  the  seven  years  : — 


Cloud. 

A 

Cloud.                   A 

Cloud.                    A 

Cloud. 

A 

50  N 

-   9 

70  E +11 

48  S -11 

57  W 

-   2 

65  N.N.E  . 

+   6 

64  E.S.E.    +   5 

58  S.S.W.    -    1 

53  W.N.W. 

-   6 

74  N.E.... 

+  15 

57  S.E...    -   2 

67  S.W...    +  8 

53  N.W  ... 

-   6 

80  E.N.E.. 

+  21 

49  S.S.E  .    -10 

Calms .... 

64  W.S.W  +   5 

Cloud.       A 

..     55     -4 

48  N.N.W  . 

-11 

The  corresponding  numbers  to  the  nearest  eight  points,  from  1860-62, 
are  as  follows.     General  mean  for  the  three  years,  62  : — 


Cloud. 

A 

Cloud.                   A 

Cloud. 

A 

54  N 

.    -   8 

77  E +15 

56  S 

-6 

76  N.E.  .. 

.    +14 

63  S.E...    +   1 

Calms .... 

68  S.W  . . 

Cloud.      A 
. .     55     -  7 

+  6 

Cloud.  A 

63  W +1 

49  N.W  ...    -  13 


RAIN  AND  SNOW. 

On  examining  the  yearly  totals  in  Tables  XXXI,  XXXII,  and  XXXIII, 
very  considerable  irregularities  may  be  noticed  in.  the  amount  of  rain  and 
snow  that  fell  in  different  years. 

If  the  years  prior  to  1845  be  left  out  of  consideration,  it  will  be  found 
that  the  average  difference  between  the  rain  in  different  years,  and  the 
mean  of  the  twenty-six  years,  is  3.55  nearly;  that  in  1866  there  was  a 
maximum,  with  an  excess  of  6.11  inches  nearly;  and  that  in  1867  there 


22  TORONTO    METEOROLOGICAL    OBSERVATIONS. 

was  a  minimum,  the  difference  in  defect  being  9 .  05  inclies  nearly.  Taking 
the  same  years,  1846-71,  the  average  deviation  from  the  mean,  in  the  amount 
of  snow  in  different  years,  was  17.9  ;  there  was  a  maximum  excess  of  53 
inches  in  1870,  and  a  minimum  in  1851,  with  a  deficiency  of  31  inches. 

In  Table  XXXIII  are  given  the  total  amounts  of  precipitation  of  rain, 
and  the  water  equivalent  of  snow,  on  the  supposition  that  one  inch  of  snow 
is  equivalent  to  one-tenth  of  an  inch  of  water. 

Taking  the  same  twenty-six  years,  it  is  found  that  the  actual  precipita- 
tion in  diflerent  years  differs  from  the  average  by  qiiantities  whose  average 
value,  without  regard  to  sign,  is  3.  98  inches  nearly. 

The  maximum  of  precipitation  occurred  in  1870,  with  an  excess  of  11.13 
inches  ;  and  the  minimum  in  1848,  with  a  deficiency  of  8.  25  inches  nearly. 

If  the  mean  annual  fall  of  rain  and  snow  in  two  equal  groups,  1846-58 
and  1859-71,  be  compared,  it  is  seen  that  wliile  there  has  been  a  diminu- 
tion in  the  rain,  the  snow  has  increased,  and  also  that  the  precipitation  on 
the  whole  has  increased  : — 

Yeais.  Rain.  Snow.  Total. 

1846-58 28.552  60.82  34.634 

1859-71 27.639  78.46  35  485 

Change....  Decrease..       0.913    Increase..  17.64    Increase..    0.851 

Again,  on  comparing  the  number  of  days  in  the  two  groups,  from  Tablea 
XXXIV  and  XXXV,  a  decided  increase  is  found  in  the  days  both  of  rain 
and  snow : — 

Years.  Rain.  Snow. 

1846-58 106.4  days.  53.6  days. 

1859-71 120.3  days.  76.0  days. 

Change Increase..        13.9  days.  Increase..     22.4  days. 

From  Table  XXXVI,  where  the  heaviest  falls  in  a  single  day  in  each 
month  are  recorded,  it  apj)cars  that  the  average  of  the  heaviest  falls  in  the 

year 

in  1846-58     was     2  106  inches, 
and  in  1859-71     was     1.966  inches, 

shewing,  according  to  the  testimony  of  these  twenty-six  years,  that  the 
heaviest  rain  in  a  single  day,  as  well  as  the  aggregate  of  rain  in  the  year, 
had  undo.rgone  a  diminution.  From  com])aring  the  monthly  means  at  the 
foot  of  Table  XXXVI,  it  appears  that  the  heaviest  fulls  in  a  single  day  in 
September  considerably  exceed  those  of  any  other  mouth  ;  that  the  heaviest 
falls -of  the  yoar  occurred  nine  times  in  September  (the  month  of  the  largest 
average  rain  fall  in  the  year) ;  and  that  the  heaviest  fall  on  record  on  one 
day  (3.455  inches)  was  in  September,  1843. 

The  following  Table  gives  the  heaviest  fall  of  snow  in  the  year,  on  a 
single  day,  from  1853-71  : — 
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Years. 

Inches. 

Year. 

Inches. 

Year. 

Inches. 

Year. 

Inches. 

1853 

6.5 

1858 

1 
6.0   1 

1863 

16.0 

186S 

12.0 

1851 

5.5 

1859 

6.0   1 

1S64 

10.0 

1869 

9.0 

1855 

15.0 

1860 

9.0 

1865 

7.0 

1870 

16.0 

1856 

5.8 

1861 

8.0 

1865 

6.0 

1871 

12.0 

1857 

5.5 

1862 

9.0   1    1867 

1' 

15.0 

The  average  of  the  niueteeu  years,  from  the  above  Table,  is  8.91  inches, 
and  for  the  last  thirteen  years,  10.38  inches,  shewing  an  increase  in  the 
average  amount  of  the  heaxdest  fall  of  snow  in  the  year,  as  well  as  in  the 
total  annual  amount. 

On  the  whole,  then,  it  appears  that  while  there  has  been  a  diminution 
in  the  average  annual  amount  of  rain,  and  in  the  average  amount  of  the 
heaviest  fall  of  rain  in  the  year,  the  snow  has  increased  in  both  these 
respects ;  the  total  annual  precipitation  of  rain  and  melted  snow  has  also 
increased,  as  well  as  the  number  of  days  of  rain  and  the  number  of  days 
of  snow. 

On  the  Relative  Frequency  of  the  different  Winds  during  Days  of  Rain  or 
Snow,  from  the  Hourly  Records  of  Ten  Years.     (Table  XXXYII.) 

The  object  of  this  Table  is  to  compare  the  different  winds  ^dth  reference 
to  the  number  of  hours  that  they  blow  during  days  in  any  part  of  which 
a  fall  of  rain  or  snow  takes  place.  If  all  winds  continued  for  an  equal 
number  of  hours  through  the  year,  or  thi'ough  the  particular  season  under 
consideration,  it  would  be  sufficient  to  compare  the  absolute  durations  of 
the  several  winds  on  days  of  precipitation ;  but  as  there  is  a  very  great 
inequality  in  the  frequency  of  winds  from  different  points  of  the  compass, 
(winds  from  N.W,,  for  example,  being  more  than  three  times  as  numerous 
as  those  from  S.E.)  an  undue  prominence  would  be  given  to  the  winds  of 
greater  general  frequency,  if  the  comparisons  were  to  be  made  between  the 
absolute  durations.  Hence  it  becomes  requisite  that  the  absolute  diu-ations 
of  each  wind,  during  the  days  of  rain,  included  within  a  given  period  of 
time,  should  be  divided  by  the  whole  duration  of  the  same  wind  within 
the  same  period.  The  quotients  form  what  may  be  termed  the  relative 
durations  of  the  several  winds,  and  constitute  the  proper  quantities  for 
intercomparison . 

As  winds  of  comparative  rare  occurrence  on  days  of  heavy  rain,  were 
found  to  blow  very  frequently  on  days  of  light  rain,  the  adoption  of  some 
classification  of  the  rainy  days  became  necessaiy.  In  this  Table  the  days 
of  rain  have  been  arranged  in  three  classes,  as  well  as  collectively  in  one 
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group.  Class  I  includes  days  of  light  rain,  in  whicli  the  whole  amount  in 
the  day  did  not  exceed  one-tenth  of  an  inch.  Class  II  includes  days  of 
moderate  rain,  or  over  one-tenth  and  less  than  half  an  inch  ;  while  Class  III 
comprises  days  of  heavy  rain,  wherein  the  fall  in  the  day  amounted  to  half 
an  inch  and  upwards.  The  days  in  which  snow  fell  are  classified  in  a 
similar  manner,  and  with  the  same  limits,  one  inch  of  snow  being  regarded 
as  equivalent  to  one-tenth  of  an  inch  of  rain.  With  a  view  of  leai'ning 
whether  the  relative  duration  or  frequency  of  a  wind,  during  rain,  is 
affected  by  the  season,  the  computations  have  been  made  separately  for  the 
winter  half  year  (October  to  March),  for  the  summer  half  year  (April  to 
September),  and  for  the  year  as  a  whole.  As  the  falls  of  snow  after  March 
ai'e  not  sufficiently  numerous  to  furnish  materials  for  a  separate  discussion, 
no  separation  of  the  seasons  has  been  made  in  the  case  of  snow. 

Again,  for  the  purpose  of  comparing  the  corresponding  results  in  different 
years,  the  observations  of  the  ten  years,  1853-62,  have  been  discussed  in 
two  separate  equal  gi'oups. 

For  every  Class,  the  numbers  in  the  Table  are  the  relative  dui-ations, 
expressed  in  terms  of  the  average  relative  duration  for  all  winds  in  that 
Class. 

TABLES  RELATIVE  TO  THE  WIND. 
Resultant  Direction  of  the  Wind  in  di^erent  Months.     (Table  XXXVIII.) 

A  comparison  of  the  monthly  I'esultants  from  the  period  1848-71,  given 
in  this  Table,  shews  that  the  general  direction  of  the  atmospheric  current 
is  con  iderably  more  from  the  westward  in  the  winter  than  in  the  summer 
months,  the  monthly  resultants  oscillating  about  N.  48°  W.,  from  April  to 
September  inclusive,  and  about  N.  G9°W.  during  the  remaining  six  months. 
It  is  also  evident  that  there  is  a  greater  uniformity  of  direction  in  the  dif- 
ferent years  for  some  months  than  for  others,  and  that  in  the  cold  months 
the  resultant  direction  of  the  wind  is  more  steady  than  in  the  warm. 

The  resultants  for  the  year  in  different  years  are  deflected  from  the 
general  resultant  for  twenty-four  years  (N.  61°  W.),  through  an  angle  whose 
mean  value  is  9°  30'  nearly,  the  greatest  deflection  from  the  genei'al  direc- 
tion to  the  north  being  23"  in  1849  and  1853,  and  the  greatest  deflection 
to  the  west  15°  in  1864. 

Restdtant  Velocities  and  Mean  Velocities  in  different  Months  and  Yeowrs. 

(Tables  XXXIX  and  XL.) 

The  inferiority  of  the  velocities  recorded  from   1848-54,  was  due  to  the 

less  atlvantagoous  cx[)osure  of  the  anemometer.     Prior  to  2Gth  June,  1854, 

the  cups  had  an  elevation  of  (july  20  feet  above  the  floor  of  the  Observatory. 

On  tljat  day  it  was  moved  to  the  top  of  a  conical  tower,  where  the  cups 
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had  an  elevation  of  30  feet  neai'ly  ;  and  on  lltli  June,  1855,  it  was  mounted 
in  the  position  wliich  it  has  since  occupied,  on  the  tower  of  the  Observatory 
(then  rebuilt),  where  the  cups  revolve  in  a  plane  4|-  feet  above  the  balus- 
trade, and  at  a  height  above  the  ground  of  45  feet  nearly.  The  resultant 
velocity  and  mean  velocity  both  have  a  maximum  in  December  and  March, 
and  a  well  marked  minimum  in  July. 

Resultant  Direction  of  the  Wind  in  the  different  Hours.  (Table  XLI.) 
From  the  column  of  annual  resiiltants  it  is  found  that  on  the  mean  of 
the  year  the  dii-ection  of  the  wind  attains  its  extreme  westerly  deflection 
(N.  103°  W.)  during  the  hour  commencing  noon.  From  this  point,  at 
which  it  continues  nearly  steady  for  three  hours,  it  draws  towards  north 
continuously  till  5  a.m.,  when  it  makes  its  nearest  approach  to  the  north 
(N.  39°  W).  About  this  point  it  varies  little  from  midnight  to  7  a.m., 
after  which  it  recedes  again  rapidly  to  the  westward. 

Mea7i   Velocity  of  the  Wind  in  each  of  the  Twentyfour  Hours. 
(Tables  XLIII  and  XLIY.) 

The  first  of  these  Tables  contains  the  velocity  in  miles  for  two  series  of 
years  included  in  1848-71.  The  whole  period  is  divided  into  two  groups, 
1848-53  and  1855-71,  in  consequence  of  the  changes  in  the  position  of  the 
anemometer  in  June,  1854,  and  June,  1855.  As  part  only  of  1854  is 
comparable  with  1853,  and  none  of  it  with  the  year  following,  1855,  it  has 
been  omitted  from  both  sets  of  means. 

In  Table  XLIV,  the  velocity  in  each  hoiir  is  expressed  in  terms  of  the 
average  velocity  in  the  same  group  for  the  twenty-four  hoiu'S.  A  com- 
parison of  the  two  sei-ies  will  show  a  very  fair  similarity,  column  with 
column ;  but  in  the  early  series,  when  the  instrument  occupied  a  lower 
position,  the  diurnal  ranges  are  greater  than  in  the  later  series,  as  shewn 
by  the  following  numbers  : — 


Tears. 

Winter. 

Spring. 

Summer. 

Autumn. 

Year. 

1848-53.. 

..    0.36 

0.71 

1.15 

0.76 

0.69 

1855-71 . . 

..    0.32 

0.55 

0.92 

0.66 

0.57 

In  both  series  the  maximum  velocity  occurs  in  one  of  the  three  hours 
commencing  1  p.m.,  and  the  minimum  near  to  4  a.m 

Velocity  of  the   Wind  in  different  Hirectio^ts. 
The  following  Table  gives  the  mean  velocity,  on  the  average  of  the  year 
for  each  of  the  sixteen  points,  from  the  seven  years,  1853-59. 

N 7  31  E 8.40           S 6.53  W 10.72 

KN.E...  6.03  E.S.E...  6.05  S.S.W...  7.46  W.N.  W  .  10.89 

N.E 6.92  S.E 5.22           S.W 8.05  N.W....  10.90 

E.N.E...  8.77  S.S.E....  5.73  W.S.W..  9.85  N.N.W..  9.63 
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AURORAS. 
In  Table  XLVI  are  given,  as  far  as  they  could  be  procured,  the  number 
of  Auroras  recorded  in  every  month  from  1841-71. 

By  aid  of  the  sums  on  the  right  and  at  the  foot  of  the  Table,  the  abso- 
lute numbers  in  the  different  years  and  in  the  different  months  may  be 
compared.  In  Tables  XL VII  and  XLVIII,  the  relative  frequency  are 
given  in  each  year  from  1853-71,  and  for  each  month,  derived  from  the 
same  years,  or  the  ratios  of  the  numbers ^of  nights  when  Auroras  were 
observed,  to  the  number  of  nights  when  the  sky  was  suflSciently  clear  to 
insure  the  visibility  of  Aurora  if  it  were  present. 

The  absolute  monthly  numbers  in  Table  XLVI,  and  the  relative  numbers 
in  Table  XLVII— 

both  show  a  principal  maximum  in  September, 

a  principal  minimum  in  January  or  December, 
a  second  maximum  in  March  or  April, 
a  second  minimum  in  June. 
Table  XLIX  contains  the  dates  of  certain  periodic  events,  as  far  as  they 
could  be  obtained.     In  the  column,  "  Navigation  closed,"  it  must  be  under- 
stood that  the  year  given  refers  to  the  winter  commencing  with  December 
of  that  year,  and  that  if  the  date  of  closing  be  in  January,  it  refers  to 
January  of  the  next  year. 

The  following  are  the  dates  of  opening  and  closing  of  navigation  for  a 
few  years  prior  to  1840. 

Navigation  opened.  Navigation  closed. 

1833 April  4. 

1834 March  14. 

1835 March  30.  December  1. 

1836 April  25.  December  1. 

1837 April  16.  December  14. 

1838 April  2.  December  14. 

1839 April  2.  December  14, 
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TABLE  I. 

CORRECTIOKS  FOR  EVERY  FlFTH  DaY  IN  THE  YeAR,  TO  BE  APPLIED  TO  THE  TEM- 
PERATURE OBSERVED  AT  TORONTO  AT  ANY  OF  THE  HoURS  OF  MeAN  ASTRO- 
NOMICAL Time,  in   order  to  obtain  the  Mean   Temperature  of  the  Day. 


Mean 
Astro- 
nomical 
Time. 

JANUARY. 

FEBRUARY. 

MARCH. 

5 

2°3 

10 
2.4 

15 
2.5 

20 

i:6 

25 

i.8 

30 
§.0 

4 
3°.3 

9 
§.5 

14 
§.8 

19 
3°.9 

24 

o 
4.1 

1 
1.2 

6 

1.2 

11 

1.2 

16 

2.2 

21 

26 

4.2 

31 

h 
0 

1.3 

1 

2.8 

2.9 

3.0 

3.1 

3.4 

3.7 

4.1 

4.3 

4.7 

4.8 

5.0 

4.9 

5.0 

4.9 

4.8 

4.8 

4.9 

5.1 

2 

3.1 

3.1 

3.3 

3.4 

3.7 

4.0 

4.4 

4.7 

5.1 

5.3 

5.5 

5.5 

5.5 

5.5 

5.4 

5.4 

5.4 

5.5 

3 

1 

3.0 

3.1 

3.2 

3.4 

3.8 

4.1 

4.5 

4.8 

5.0 

5.2 

5.4 

5.3 

5.3 

5.2 

5.2 

5.2 

5.3 

5.4 

4 

1 

2.4 

2.5 

2.7 

2.9 

3.3 

3.6 

3.9 

4.2 

4.5 

4.7 

4.8 

4.8 

4.8 

4.8 

4.7 

4.8 

4.9 

5.0 

5 

-3 

1.5 

1.6 

1.7 

1.9 

2.1 

2.4 

2.7 

3.0 

3.3 

3.5 

3.8 

3.9 

3.9 

3.9 

4.0 

4.0 

4.1 

4.3 

6 

0.7 

0.8 

0.9 

0.9 

1.2 

1.3 

1.5 

1.6 

1.8 

2.0 

2.1 

2.2 

2.3 

2.3 

2.3 

2.1 

2.3 

2.4 

7 
8 
9 

0.4 
0.0 

0.2 
0.0 

0.4 
0.1 

0.4 
0.0 

0.4 
0.0 

0.5 
0.0 

0.6 
0.0 

0.7 
0.0 

0.9 
0.0 

0.9 
0.0 

1.1 
0.1 

1.0 
0.1 

1.0 

0.9 

0.8 

0.7 

0.7 

0.6 

0.0 

0.0 

0.1 
1.1 

0.2 
1.2 

0.3 
1.3 

0.6 
1.4 

0.1 

0.1 

0.1 

0.2 

0.2 

0.4 

0.5 

0.6 

0.6 

0.7 

i 
0.8 

0.9 

0.9 

1.1 

10 

0.5 

0.5 

0.5 

0.6 

0.7 

0.8 

0.9 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 

11 

0.7 

0.8 

0.8 

1.0 

1.1 

1.2 

1.4 

1.6 

1.7 

1.9 

2.0 

2.1 

2.2 

2.4 

2.4 

2.5 

2.6 

2.7 

12 

1.4 

1.5 

1.5 

1.6 

1.6 

1.7 

1.6 

1.8 

1.8 

1.9 

2.0 

2.1 

2.3 

2.4 

2.5 

2.5 

2.6 

2.7 

13 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.2 

2.3 

2.4' 

2.6 

2.7 

2.9 

2.9 

3.0 

3.0 

3.3 

14 

2.1 

2.1 

2.1 

2.1 

2.1 

2.2 

2.3 

2.5 

2.5 

2.7 

2.8 

2.9 

3.1 

3.2 

3.3 

3.4 

3.6 

3.8 

15 

> 

2.1 

2.2 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

3.0 

3.1 

3.3 

3.5 

3.5 

3.6 

3.6 

3.6 

3.8 

3.9 

16 

■a 
< 

2.2 

2.3 

2.3 

2.4 

2.6 

2.7 

3.0 

3.1 

3.3 

3.5 

3.6 

3.8 

3.8 

3.9 

4.0 

4.0 

4.1 

4.3 

17 

2.3 

2.4 

2.5 

2.7 

2.8 

3.0 

3.2 

3.4 

3.7 

3.8 

4.0 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

18 

1.8 

1.7 

1.8 

2.0 

2.3 

2.8 

3.3 

3.8 

4.2 

4.5 

4.7 

4.8 

4.8 

4.8 

4.8 

4.8 

4.9 

5.0 

19 

1.9 

1.8 

1.9 

2.1 

2.5 

3.0 

3.5 

4.0 

4.3 

4.6 

4.6 

4.6 

4.4 

4.2 

3.9 

3.6 

3.6 

3.5 

20 
21 
22 

1.6 
0.7 

1.6 
0.7 

1.6 
0.7 

1.8 

0.7 

2.1 
0.8 

2.5 
0.9 

2.8 
1.0 

3.2 
1.0 

3.3 
1.0 

3.4 

0.9 

3.2 
0.6 

3.0 
0.4 

2.7 
0.2 

2.3 

1.9 

1.7 

1.4 

1.2 

0.0 
1.8 

0.2 
1.9 

0.4 
2.0 

0.5 
2.0 

0.6 
2.1 

h 

0.5 

0.6 

0.6 

0.6 

0.6 

0.6 

0.7 

0.8 

1.0 

1.2 

1.4 

1.6 

1.7 

23 

OS 

1.6 

1.7 

1.7 

1.8 

1.9 

2.0 

2.2 

2.4 

2.6 

2.7 

2.9 

3.0 

3.1 

3.1 

3.2 

3.2 

3.3 

3.3 
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TABLE  I.— (Continued.) 

Corrections  for  every  Fifth  Day  in  the  Year,  to  be  applied  to  the  Tem- 
perature OBSERVED  AT  TORONTO  AT  ANY  OF  THE  HoURS  OF  MeAN  ASTRO- 
NOMICAL Time,  in  order  to  obtain  the    Mean   Temperature  of  the  Day. 


Mean 

APRIIi. 

may. 

JUNE. 

Astro- 
nomical 
Time. 

5 

is 

10 
2.6 

15 

l9 

21 
g.l 

25 

o 
5.4 

30 

o 
5.6 

5 

5.7 

10 

o 
5.9 

15 
5.9 

20 
g.9 

25 
i.9 

30 

°5.8 

5 

g.8 

10 
g.8 

16 

l9 

20 

o 
6.0 

25 

30 

h 
0 

6.3 

1 

5.3 

5.5 

5.8 

6.1 

6.4 

6.6 

6.7 

6.8 

6.8 

6.8 

6.7 

6.6 

6.6 

6.6 

6.6 

6.7 

6.9 

7.2 

2 

5.7 

5.9 

6.2 

6.5 

6.8 

7.0 

7.1 

7.2 

7.2 

7.1 

7.0 

6.9 

6.9 

6.9 

7.0 

7.2 

7.5 

7.8 

3 

^ 

r. 

5.7 

6.0 

6.3 

6.6 

6.8 

7.1 

7.2 

7.3 

7.2 

7.2 

7.2 

7.2 

7.2 

7.3 

7.4 

7.6 

7.8 

8.1 

4 

5.3 

5.6 

5.9 

6.2 

6.5 

6.8 

7.0 

7.1 

7.2 

7.3 

7.3 

7.3 

7.4 

7.5 

7.6 

7.9 

8.0 

8.3 

5 

s 

4.5 

4.8 

5.2 

5.6 

5.9 

6.2 

6.5 

6.7 

6.8 

6.9 

6.9 

6.8 

6.9 

7.0 

7.0 

7.2 

7.3 

7.7 

6 

2.7 

3.0 

3.4 

3.7 

4.0 

4.4 

4.6 

4.9 

5.0 

5.4 

5.5 

5.5 

5.6 

5.7 

5.7 

5.9 

6.2 

6.4 

7 
8 

0.6 

0.7 

0.8 

1.0 

1.3 

1.5 

1.7 

2.0 

2.2 

2.4 

2.5 

2.6 

2.7 

2.9 

3.0 

3.1 

3.3 

3.4 

0.6 

0.7 

0.7 

O.S 

0.8 

0.8 

0.7 

0.6 

0.5 

0.4 

0.4 

0.3 

0.3 

0.2 

0.3 

0.3 

0.4 

0.4 

9 

1.6 

1.7 

1.8 

2.0 

2.1 

2.1 

2.2 

2.2 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.5 

2.5 

2.7 

2.8 

10 

2.3 

2.5 

2.6 

2.7 

2.9 

3.0 

3.1 

3.1 

3.3 

3.3 

3.4 

3.5 

3.6 

3.6 

3.8 

3.9 

4.0 

4.1 

11 

2.8 

3.0 

3.1 

3.3 

3.5 

3.7 

3.9 

4.0 

4.2 

4.3 

4.4 

4.4 

4.5 

4.6 

4.8 

4.9 

5.1 

5.2 

12 

2.8 

3.0 

3.3 

3.5 

3.9 

4.2 

4.6 

4.8 

5.0 

5.1 

5.2 

5.2 

5.2 

5.2 

6.3 

5.5 

5.7 

6.9 

13 

3.5 

3.7 

4.0 

4.4 

4.8 

5.1 

5.5 

5.7 

5.9 

5.9 

6.0 

5.9 

6.9 

5.9 

6.0 

6.2 

6.4 

6.7 

14 

.S 

4.0 

4.3 

4.7 

5.1 

5.5 

5.9 

6.3 

6.5 

6.7 

6.7 

6.8 

6.7 

6.6 

6.6 

6.7 

6.8 

7.0 

7.3 

15 

•a 
< 

4.1 

4.5 

4.9 

5.1 

6.9 

6.4 

6.9 

7.2 

7.4 

7.5 

7.5 

7.5 

7.6 

7.4 

7.5 

7.7 

7.8 

8.0 

16 

4.5 

4.9 

5.3 

5.8 

6.4 

6.9 

7.3 

7.6 

7.9 

8.0 

8.0 

8.0 

8.0 

7.9 

8.0 

8.2 

8.4 

8.7 

17 

5.0 

5.3 

5.7 

6.1 

6.0 

6.8 

7.4 

7.7 

7.8 

7.9 

7.9 

7.8 

7.8 

7.9 

7.9 

8.1 

8.3 

8.6 

18 

5.2 

5.4 

5.5 

5.7 

5.7 

5.7 

5.7 

5.5 

5.4 

5.2 

5.1 

5.1 

5.1 

6.1 

6.2 

5.3 

6.5 

5.6 

19 

3.4 

3.4 

3.3 

3.1 

3.0 

2.9 

2.7 

2.5 

2.4 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.4 

2.3 

2.3 

20 
21 

1.2 

1.1 

1.0 

0.9 

0.8 

0.7 

0.5 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 
1.9 

> 

53 

0.7 

0.8 

1.0 

1.1 

1.3 

1.6 

1.8 

2.0 

2.1 

2.0 

2.2 

2.1 

2.0 

1.9 

1.8 

1.8 

1.8 

22 

1 

2.2 

2.3 

2.5 

2.7 

3.0 

3.2 

3.5 

3.7 

3.8 

3.9 

3.9 

3.8 

3.7 

3.6 

3.5 

3.5 

3.5 

3.6 

23 

0 
OQ 

8.5 

3.6 

3.9 

4.1 

4.3 

4.6 

4.7 

4.9 

4.9 

5.0 

6.0 

4.9 

4.8 

4.8 

4.8 

4.8 

4.9 

6.0 
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TABLE  L— (Continued.) 

Corrections  for  every  Fifth  Day  in  the  Year,  to  be  applied  to  the  Tem- 
perature OBSERVED  at  TORONTO  AT  ANY  OF  THE  HoURS  OF  MeAN  ASTRO- 
NOMICAL Time,  in  order  to  obtain  the  Mean  Temperature  of  the  Day. 


Mean 

JULY. 

AUGUST 

SEPTEMBER. 

Astro- 
nomical 

Time. 

5 

§.5 

10 

15 

§.9 

20 

o 
7.0 

25 

o 
7.0 

30 
7.0 

5 

g.9 

10 

6.6 

15 

%.6 

20 

Is 

25 

g.2 

30 

o 
6.1 

5 

o 
6.0 

10 

o 
5.9 

16 

5.9 

20 
5.9 

25 
g.9 

30 

h 
0 

u 

1 

7.4 

7.6 

7.8 

7.8 

7.9 

7.9 

7.7 

7.4 

7,3 

7.0 

6.« 

6.7 

6.6 

6.5 

6.5 

6.5 

6.5 

6.4 

2 

8.1 

8.4 

8.6 

8.7 

8.8 

8.7 

8.5 

8.1 

7.9 

7.6 

7.3 

7.1 

7.0 

6.9 

6.9 

6.9 

6.9 

6.8 

3 

_!>• 

8.4 

8.6 

8.8 

8.9 

8.9 

8.9 

8.8 

8.4 

8.2 

7.9 

7.6 

7.4 

7.2 

7.0 

7.0 

6.9 

6.7 

6.6 

4 

s 

8.5 

8.7 

8.8 

8.9 

8.9 

8.8 

8.6 

8.3 

8.1 

7.8 

7.5 

7.2 

7.0 

6.9 

6.7 

6.5 

6.4 

6.2 

5 

m 

8.0 

8.2 

8.4 

8.4 

8.4 

8.3 

8.1 

7.8 

7.5 

7.2 

7.0 

6.6 

6.3 

6.1 

6.8 

5.5 

5.1 

4.7 

6 

6.7 

6.8 

6.9 

6.8 

6.7 

6.6 

6.3 

5.9 

6.6 

6.2 

4.7 

4.3 

3.9 

3.4 

3.1 

3.0 

2.6 

2.3 

7 
8 

3.5 

3.5 

3.5 

3.3 

3.1 

2.8 

2.4 

2.0 

1.7 

1.3 

1.0 

0.7 

0.6 

0.4 

0.4 

0.3 

0.4 

0.3 

0.5 

0.6 

0.7 

0.9 

1.0 

1.1 

1.2 

1.3 

1.3 

1.3 

1.2 

1.2 

1.0 

1.0 

0.9 

0.8 

0.7 

0.6 

9 

2.9 

3.0 

3.1 

3.2 

3.2 

3.1 

3.1 

3.1 

2.8 

2.7 

2.5 

2.3 

2.1 

2.0 

1.9 

1.8 

1.7 

1.6 

10 

4.2 

4.3 

4.3 

4.3 

4.3 

4.2 

4.2 

4.0 

3.9 

3.7 

3.5 

3.4 

3.2 

3.1 

3.0 

2.9 

2.7 

2.6 

11 

5.3 

5.5 

5.5 

5.6 

5.4 

5.3 

5.1 

5.0 

4.7 

4.4 

4.2 

4.0 

3.9 

3.7 

3.6 

3.5 

3.4 

3.3 

12 

6.2 

6.4 

6.5 

6.6 

6.6 

6.4 

6.1 

5.9 

5.6 

6.1 

4.8 

4.5 

4.3 

4.1 

4.0 

3.9 

3.8 

3.7 

13 

6.9 

7.2 

7.4 

7.6 

7.4 

7.2 

6.9 

6.6 

6.1 

6.7 

6.4 

5.1 

4.8 

4.7 

4.6 

4.5 

4.4 

4.3 

14 

7.6 

7.8 

8.0 

8.0 

8.0 

7.8 

7.5 

7.3 

6.8 

6.4 

6.1 

6.8 

6.5 

5.3 

6.2 

6.0 

4.9 

4.8 

15 

8.3 

8.5 

8.7 

8.8 

8.7 

8.5 

8.2 

7.9 

7.5 

7.1 

6.7 

6.4 

6.1 

5.8 

5.6 

5.4 

5.3 

6.0 

16 

8.9 

9.2 

9.3 

9.3 

9.2 

9.0 

8.6 

8.3 

7.8 

7.6 

7.1 

6.8 

6.6 

6.4 

6.2 

6.0 

5.8 

6.5 

17 

9.0 

9.2 

9.4 

9.4 

9.3 

9.0 

8.7 

8.4 

8.0 

7.8 

7.5 

7.3 

6.7 

7.0 

6.8 

6.7 

6.4 

6.1 

18 

5.8 

6.0 

6.2 

6.4 

6.4 

6.5 

6.6 

6.7 

6.6 

6.5 

6.5 

6.4 

6.3 

6.2 

6.2 

6.1 

6.0 

6.7 

19 
20 
21 

2.3 

2.4 

2.5 

2.7 

2.9 
0.0 

3.1 

0.1 

3.3 
0.2 

3.6 
0.3 

3.6 
0.3 

3.7 
0.4 

3.6 

0.4 

3.6 

0.5 

3.6 

0.6 

3.6 

0.7 

3.6 
0.9 

3.7 
1.0 

3.8 
1.2 

3.9 
1.4 

c 

1 

0.1 
2.0 

0.1 

2.2 

0.1 
2.3 

0.1 
2.4 

2.4 

2.4 

2.4 

2.2 

2.2 

2.0 

1.9 

1.8 

1.7 

1.6 

1.6 

1.4 

1.4 

1.3 

22 

3.7 

3.9 

4.0 

4.1 

4.3 

4.3 

4.3 

4.2 

4.1 

4.0 

3.9 

3.8 

3.6 

3.6 

3.5 

3.4 

3.4 

3.3 

23 

5.2 

5.4 

5.6 

6.7 

5.8 

5.8 

5.8 

5.6 

5.6 

5.4 

5.3 

5.2 

5.1 

6.0 

5.0 

4.9 

4.9 

4.8 
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TABLE  L— (Continued.) 

Corrections  for  evert  Fifth  Day  in  the  Year,  to  be  applied  to  the  Tem- 
perature OBSERVED  at  TORONTO  AT  ASY  OF  THE  HoURS  OF  MeAN  ASTRO- 
NOMICAL Time,  in  order  to  obtain  the  Mean  Temperature  of  the  Day. 


Mean 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Astro- 
nomical 
Time. 

5 

5.7 

10 
g.6 

15 

o 
5.3 

20 
g.O 

25 

o 
4.7 

30 
l3 

5 
3.9 

10 
3.6 

15 

0 

3.3 

20 
§.1 

25 
i.9 

30 

5 

i.7 

10 
§.5 

15 

i.5 

20 
i.4 

25 
U 

30 

h 
0 

2.3 

1 

6.2 

6.0 

5.7 

5.4 

5.0 

4.6 

4.3 

3.9 

3.7 

3.5 

3.4 

3.4 

3.3 

3.2 

3.2 

3.1 

3.0 

2.9 

2 

« 

6.6 

6.4 

6.1 

5.7 

5.3 

4.8 

4.4 

4.1 

3.8 

3.6 

3.5 

3.5 

3.4 

3.4 

3.4 

3.3 

3.2 

3.1 

3 

? 

6.4 

6.2 

5.8 

5.5 

5.1 

4.6 

4.2 

3.9 

3.6 

3.4 

3.3 

3.2 

3.2 

3.1 

3.1 

3.0 

3.0 

3.0 

4 

5.9 

5.6 

5.1 

4.7 

4.2 

3,7 

3.3 

3.0 

2.7 

2.6 

2.5 

2.5 

2.5 

2.4 

2.5 

2.4 

2.4 

2.2 

5 

oa 

4.3 

3.9 

3.4    2.9 

2.5 

2.1 

1.9 

1.6 

1.5 

1.5 

1.4 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.5 

6 

1.9 

1.7 

1.3    1.1 

1.0 

0.8 

0.8 

0.7 

0.7 

0.5 

0.5 

0.6 

0.7 

0.7 

0.8 

0.8 

0.8 

0.8 

7 
8 
9 

0.3 

0.3 

0.2,  0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.3 
0.0 

0.4 
0.0 

0.4 

0.0 

0.5 
0.1 

0.5 
0.1 

0.4 
0.1 

0.4 
0.1 

0.6 
1.5 

0.5 
1.4 

0.5 
1.3 

0.5 
1.1 

0.4 
1.0 

0.4 
0.9 

0.3 
0.7 

0.3 
0.6 

0.2 
0.5 

0.1 
0.4 

0.1 
0.3 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

10 

2.4 

2.2 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.7 

0.6 

0.5 

0.6 

0.5 

0.5 

0.4 

0.4 

0.5 

11 

3.2 

2.9 

2.7 

2.4 

2.2 

1.9 

1.6 

1.4 

1.2 

1.0 

0.8 

0.7 

0.6 

O.G 

0.6 

0.6 

0.6 

0.7 

12 

3.6 

3.4 

3.2 

3.1 

2.9 

2.7 

2.4 

2.1 

1.8 

1.6 

1.3 

1.1 

1.0 

0.9 

0.9 

1.0 

1.1 

1.2 

13 

o 

4.2 

4.0 

3.8 

3.6 

3.3 

3.0 

2.7 

2.4 

2.1 

1.9 

1.6 

1.5 

1.4 

1.5 

1.5 

1.6 

1.7 

1.8 

14 

•S 

4.6 

4.4 

4.2 

3.9 

3.6 

3.3 

2.9 

2.7 

2.4 

2.2 

2.0 

1.9 

1.8 

1.9 

1.9 

1.9 

1.9 

2.0 

15 

-n 

4.8 

4.6 

4.3 

4.0 

3.7 

3.5 

3.2 

3.0 

2.7 

2.5 

2.3 

2. -2 

2.1 

2.1 

2.0 

2.1 

2.0 

2.0 

16 

6.3 

4.9 

4.6 

4.4 

4.0 

3.7 

3.4 

3.1 

2.9 

2.6 

2.5 

2.3 

2.1 

2.1 

2.0 

2.0 

2.0 

2.1 

17 

5.7 

5.2 

4.8 

4.4 

4.0 

3.6 

3.3 

3.0 

2.8 

2.4 

2.4 

2.2 

2.1 

1.9 

2.0 

2.0 

2.1 

2.1 

18 

5.4 

6.0 

4.6 

4.1 

3.6 

3.2 

2.9 

2.6 

2.5 

2.5 

2.5 

2.6 

2.5 

2.5 

2.5 

2.3 

2.2 

1.9 

19 

4.0 

3.9 

3.8 

3.6 

3.3 

3.1 

2.8 

2.6 

2.5 

2.5 

2.5 

2.6 

2.7 

2.7 

2.6 

2.5 

2.2 

2.0 

20 
21 
22 

1.5 

1.5 

1.6 

1.6 

1.4 

1.4 

1.3 

1.4 

1.4 

1.0 

0.2 

1.8 
0.5 

2.0 
0.7 

2.1 
0.9 

2.2 
1.0 

2.2 
1.0 

2.1 

1.0 

1.9 

0.9 

1  8 
0.8 

1 

1 

1 

1.2 
3.2 

1.2 
3.2 

1.1 

3.0 

1.0 
2.9 

0.9 
2.6 

0.7 
2.4 

0.6 
2.1 

0.3 
1.8 

0.1 
1.6 

1.2 

1.0 

Q.h 

O.C 

0.5 

0.4    0.4 

0.4 

0.5 

23 

4.7 

4.6 

4.4 

4.1 

8.9 

3.5 

3.2 

2.8 

2.5 

2.3 

2.0 

1.9 

1.8 

1.8 

1.7    1.6 

1.6 

1.6 
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TABLE  II. 

Normal  Daily  Means  of  Temperature  derived  from  the  Monthly  Meaiis  of 
THE  Twelve  Years,  1841  to  1852. 


Day. 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

1 

o 
25.2 

o 
23.9 

25.4 

o 
36.3 

46.4 

o 
56.9 

6°4.7 

66.9 

63.1 

o 
50.5 

0 

40.5 

30.8 

1 

2 

25.2 

23.9 

25.6 

36.7 

46.7 

57.2 

64.9 

66.8 

62.8 

50.0 

40.3 

30.5 

2 

3 

25.1 

23.8 

25.9 

37.1 

47.0 

57.5 

65.1 

66.8 

62.5 

49.6 

40.0 

30.1 

3 

4 

25.1 

23.7 

26.2 

37.4 

47.4 

57.8 

65.2 

66.8 

62.2 

49.1 

39.8 

29.8 

4 

5 

25.1 

23.6 

26.4 

37.8 

47.7 

58.1 

65.3 

66.8 

61.9 

48.7 

39.5 

29.4 

5 

6 

25.1 

23.6 

26.7 

38.1 

48.0 

58.4 

65.5 

66.8 

61.5 

48.3 

39.2 

29.1 

6 

7 

25.1 

23.5 

27.0 

38.5 

48.4 

58.7 

65.6 

66.7 

61.2 

47.9 

39.0 

28.7 

7 

8 

25.1 

23.5 

27.4 

38.8 

48.7 

59.0 

65.7 

66.7 

60.8 

47.5 

38.7 

28.5 

8 

9 

25.1 

23.4 

27.7 

39.1 

49.1 

59.4 

65.9 

66.6 

60.4 

47.1 

38.4 

28.2 

9 

10 

25.1 

23.4 

28.0 

39.5 

49.4 

59.7 

66.0 

66.6 

60.1 

46.7 

38.1 

27.9 

10 

11 

25.0 

23.4 

28.4 

39.8 

49.8 

59.9 

66.1 

66.5 

59.7 

46.3 

37.8 

27.7 

11 

12 

25.0 

23.4 

28.7 

40.2 

50.1 

60.2 

66.2 

66.4 

59.3 

46.0 

37.5 

27.4 

12 

13 

25.0 

23.4 

29.1 

40.5 

50.5 

60.6 

66.3 

66.3 

58.9 

45.6 

37.2 

27.2 

13 

14 

25.0 

23.4 

29.5 

40.8 

50.8 

60.8 

66.3 

66.3 

58.4 

45.3 

36.9 

27.0 

14 

15 

25.0 

23.4 

29.9 

41.1 

51.2 

61.1 

66.4 

66.2 

58.0 

44.9 

36.5 

26.8 

15 

16 

24.9 

23.5 

30.2 

41.5 

51.5 

61.3 

66.5 

66.1 

57.6 

44.6 

36.2 

26.6 

16 

17 

24.9 

23.5 

30.6 

41.8 

51.9 

61.6 

66.6 

66.0 

57.1 

44.3 

35.8 

26.4 

17 

18 

24.9 

23.6 

31.0 

42.1 

52.2 

61.9 

66.6 

65.9 

56.7 

44.1 

35.5 

26.2 

18 

19 

24.8 

23.7 

31.4 

42.4 

52.5 

62.1 

66.7 

65.8 

56.2 

43.8 

35.1 

26.1 

19 

20 

24.8 

23.8 

31.8 

42.8 

52.9 

62.4 

66.7 

65.6 

55.7 

43.6 

34.8 

25.9 

20 

21 

24.7 

23.9 

32.2 

43.1 

53.2 

62.6 

66.7 

65.5 

55.2 

43.3 

.34.4 

25.8 

21 

22 

24.7 

24.0 

32.6 

43.4 

53.6 

62.9 

66.8 

65.4 

54.7 

43.0 

34.1 

25.7 

22 

23 

24.6 

24.1 

32.9 

43.7 

53.9 

63.1 

66.8 

65.2 

54.3 

42.8 

33.7 

25.6 

23 

24 

24.5 

24.3 

33.3 

44.0 

54.2 

63.3 

66.8 

65.0 

53.8 

42.5 

33.3 

25.5 

24 

25 

24.5 

24.5 

33.7 

44.4 

54.6 

63.5 

66.9 

64.8 

53.3 

42.3 

33.0 

25.4 

25 

26 

24.4 

24.7 

34.1 

44.7 

54.9 

63.8 

66.9 

64.6 

52.8 

42.0 

32.6 

25.3 

26 

27 

24.3 

24.9 

34.5 

45.0 

55.2 

64.0 

66.9 

64.4 

52.3 

41.8 

32.2 

25.3 

27 

28 

24.3 

25.1 

34.8 

45.4 

55.6 

64.2 

66.9 

64.2 

51.9 

41.5 

31.9 

25.2 

28 

29 

24.2 

35.2 

45.7 

55.9 

64.4 

66.9 

63.9 

51.4 

41.3 

31.5 

25.2 

29 

30 

24.1 

35.6 

46.0 

56.2 

64.5 

66.9 

63.7 

50.9 

41.0 

31.1 

25.2 

30 

31 

24.0 

36.0 

56.5 

66.9 

63.4 

40.8 

25.2 

31 

_: kJ 
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TABLE  III. 

Normal  Daily  Means  of  Temperature  at  Toronto,  from  Six  Daily  Obser- 
vations IN  THE  Ten  Years,  1859  to  1868,  inclusive. 


Day. 

Jan. 

^- 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

1 

o 
21.3 

2°2.6 

o 
26.6 

35.6 

o 
46.8 

5?.5 

o 
66.3 

o 
68.1 

6^5 

o 
51.0 

42.2 

30.5 

1 

2 

21.3 

22.6 

25.8 

36.0 

47.2 

57.8 

66.5 

68.0 

62.2 

50.6 

41.9 

30.0 

2 

3 

21.3 

22.7 

26.0 

36.4 

47.6 

58.1 

66.7 

67.9 

62.0 

50.2 

41.7 

29.6 

3 

4 

21.2 

22.7 

26.3 

36.7 

47.9 

58.4 

66.9 

67.9 

61.7 

49.9 

41.4 

29.1 

4 

5 

21.2 

22.8 

26.5 

37.1 

48.3 

58.8 

67.1 

67.8 

61.4 

49.5 

41.2 

28.6 

5 

6 

21.2 

22.8 

26.8 

37.5 

48.6 

59.1 

67.2 

67.7 

61.1 

49.2 

40.9 

28.2 

6 

7 

21.2 

22.9 

27.0 

37.9 

49.0 

59.4 

67.4 

67.6 

60.7 

48.8 

40.6 

27.7 

7 

8 

21.2 

23.0 

27.3 

38.3 

49.3 

69.7 

67.5 

67.4 

60.4 

48.5 

40.3 

27.3 

8 

9 

21.2 

23.0 

27.6 

38.7 

49.7 

60.0 

67.7 

67.3 

60.0 

48.1 

40.0 

26.9 

9 

10 

21.3 

23.1 

27.9 

39.0 

fO.O 

CO. 4 

67.8 

67.2 

59.6 

47.8 

39.7 

26.4 

10 

11 

21.3 

23.2 

28.2 

39.4 

50.4 

60.7 

67.9 

67.0 

59.2 

47.5 

39.3 

26.0 

11 

12 

21.4 

23.2 

28.8 

39.8 

50.7 

61.0 

68.0 

66.9 

58.8 

47.2 

39.0 

25.6 

12 

13 

21.4 

23.3 

28.8 

40.2 

51.1 

61.3 

68.1 

66.7 

58.4 

46.9 

38. 6 

25.3 

13 

14 

21.4 

23.4 

29.1 

40.6 

51.4 

61.7 

68.2 

66.6 

58.0 

46.6 

38.2 

24.9 

14 

16 

21.5 

23.5 

29.4 

40.9 

51.8 

62.0 

68.2 

66.4 

57.6 

46.3 

37.8 

24.6 

16 

16 

21.6 

23.6 

29.7 

41.3 

52.1 

62.3 

68.3 

66.3 

57.2 

46.1 

37.4 

24.2 

16 

17 

21.6 

23.7 

30.1 

41.7 

52.5 

62.6 

68.3 

66.1 

56.8 

45.8 

37.0 

23.9 

17 

18 

21.7 

23.8 

30.4 

42.1 

52.8 

62.9 

68.4 

65.9 

56.4 

45.5 

36.6 

23.6 

18 

19 

21.7 

23.9 

30.8 

42.4 

53.2 

63.2 

68.4 

65.7 

56.0 

45.3 

36.2 

23.3 

19 

20 

21.8 

24.0 

31.1 

42.8 

53.5 

63.5 

68.4 

65.5 

55.5 

45.0 

35.7 

23.1 

20 

21 

21.9 

24.2 

31.5 

43.2 

53.9 

63.8 

68.4 

66.3 

65.1 

44.8 

35.3 

22.8 

21 

22 

21.9 

24.3 

31.8 

43.6 

54.2 

64.1 

68.5 

65.1 

54.7 

44.5 

34.8 

22.6 

22 

23 

22.0 

24.6 

32.2 

43.9 

54.6 

64.4 

68.4 

64.8 

54.3 

44.3 

34.4 

22.4 

23 

24 

22.1 

24.6 

32.6 

44.3 

54.9 

64.6 

68.4 

64.6 

63.8 

44.0 

33.9 

22.2 

24 

26 

22.1 

24.8 

32.9 

44.7 

55.2 

64.9 

68.4 

64.4 

63.4 

43.8 

33.4 

22.0 

26 

26 

22.2 

25.0 

33.3 

45.0 

f.5.6 

65.2 

68.4 

64.1 

53.0 

43.0 

32.9 

21.9 

26 

27 

22.2 

28.2 

33.7 

45.4 

65.9 

66.4 

68.3 

63.8 

62.6 

43.3 

32.8 

21.7 

27 

28 

22.3 

26.4 

34.1 

45.7 

66.2 

66.6 

68.3 

63.6 

62.2 

43.1 

32.0 

21.0 

28 

29 

22.4 

34.4 

46.1 

66.5 

65.9 

68.2 

63.3 

61.8 

42.9 

31.5 

21.5 

29 

30 

22.4 

34.8 

46.5 

66.9 

66.1 

68.2 

63.1 

61.4 

42.6 

31.0 

21.4 

30 

31 

22. 6 

36.2 

67.2 

68.1 

62.8 

42.4 

21.4 

31 
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TABLE  IV. 

Monthly  and  Anntjax  Means  of  the  Temperature  of  the  Air  in  each  of 
THE  Thirty-one  Years  from  1841  to  1871,  w^TH  the  Monthly  and  Annual 
Means  for  the  whole  period,  aijd  for  three  groups  of  Twelve,  Nine 
AND  Ten  Years  respectively.  Also,  the  corresponding  Approximate 
Means,  from  Observations  by  the  late  Rev.  Charles  Dade,  prior  to  the 
establishment  of  the  Observatory,  and  embracing  the  greater  portion 
of  the  Years  1831  to  1841. 


Years. 
1841 

Jan. 

o 
25.6 

Feb. 

Mar. 

April 

May, 

o 
50.5 

June 

July 

Aug 

Sept 

Oct. 

o 
41.6 

Nov. 

o 
35.0 

Dec. 

o 

28.7 

Mean 
Annual 
Temp. 

Differ. 

from 

Average. 

2i4 

2?.7 

39.2 

o 
65.6 

0 

65.  C 

o 
64.4 

61.3 

43.92 

—0.25 

1842 

27.9 

26.9 

35-8 

43.1 

49.1 

55.6 

84.7 

65.7 

55.7 

45.1 

33.3 

24.7 

43.96 

-0.21 

1843 

28.7 

14.5 

21.3 

40.9 

49.1 

58.4 

64.5 

66.4 

59.1 

41.8 

33.5 

30.0 

42.35 

—1.82 

1844 

20.2 

26.0 

31.3 

47.5 

53.6 

59.9 

66.0 

64.3 

58,6 

43.3 

34.9 

28.2 

44.48 

+0.31 

1845 

26.5 

26.0 

35.4 

42.1 

49.6 

61.0 

66.2 

67.9 

66.0 

46.4 

36.8 

21.1 

44.58 

+  0.41 

1-846 

26.7 

20-4 

33.1 

44.0 

55.5 

63.3 

68.0 

68.4 

63.6 

44.6 

41.3 

27.5 

46.36 

+2,19 

1847 

23.3 

21.5 

26.2 

39.2 

54.4 

58.4 

68.0 

65.1 

55.6 

44.0 

38.6 

30.1 

43.70 

—0.47 

1848 

28.7 

26-6 

28.6 

41.3 

54.1 

62.9 

65.5 

69.2 

54.2 

46.3 

34.5 

2a. 1 

45.08 

+  0.91 

1849 

18.5 

19.5 

33.5 

39.0 

48.0 

63.2 

68.4 

66.3 

58.2 

45.3 

42.6 

26.5 

44.09 

—0.08 

1850 

29.7 

26.0 

29.8 

37.9 

47.6 

64.3 

68.9 

66.8 

56.5 

45.4 

38.8 

21.7 

44.45 

+0.28 

1851 

25.5 

27-6 

32.4 

41.3 

51.3 

59.2 

65.0 

63.6 

60.0 

47.4 

32.9 

21.5 

43.98 

—0.19 

1852 

18.4 

23.4 

27.7 

38.2 

51.4 

60.8 

66.8 

65.9 

57.5 

48.0 

36.0 

31.9 

43.84 

—0.33 

1853 

22.9 

24.2 

30.8 

41.9 

50.8 

65.4 

65.5 

68.7 

68.9 

44.5 

38.7 

25.4 

44.80 

+  0.63 

1854 

23.5 

21.2 

30.8 

41.1 

52.1 

64.1 

72.4 

68.1 

61.1 

49.5 

.36.9 

21.9 

45.23 

+1.06 

1855 

25.9 

15.6 

28.6 

42.5 

53.0 

59.9 

67.9 

04.1 

59.6 

45.4 

38.6 

26.9 

43.98 

—0.19 

1856 

16.0 

15.8 

23.2 

42.3 

50.4 

62.1 

69.8 

63.6 

57.2 

45.4 

37.4 

22.9 

42.18 

—1.99 

1857 

12.7 

28.7 

28.0 

35.4 

48.8 

56.9 

67.7 

65.4 

58.7 

45.5 

33.6 

31.9 

42.75 

—1.42 

1858 

30.0 

17.1 

28.6 

41.5 

48.8 

66.1 

67.8 

67.7 

59.2 

48.8 

34.2 

27.4 

44.76 

+  0.59 

1859 

26.4 

26.2 

36.5 

39.6 

55.1 

58.2 

66.8 

66.7 

55.2 

43.0 

38.9 

17.9 

44.21 

+  0.04 

1860 

23.3 

23.0 

34.6 

39.6 

55.5 

63.1 

63.8 

64.5 

55.4 

47.3 

38.0 

24.0 

44.34 

+  0.17 

1861 

19.8 

26.2 

27.1 

42.1 

47.4 

61.2 

65.3 

65,5 

59.1 

48.8 

37.2 

31.2 

44,24 

+0.07 

1862 

21.7 

22.6 

28.9 

39.6 

52.1 

60.5 

66.6 

67.7 

59.7 

48.7 

35.6 

28.8 

44.. 37 

+  0.20 

1863 

28.0 

22.6 

26.0 

42.1 

54.2 

60.1 

67.5 

66.6 

55.9 

46.0 

39.1 

27.0 

44.59 

+  0.42 

1864 

22.8 

24.3 

29.1 

40.9 

54.8 

63.0 

69.7 

68.6 

56.4 

45.2 

36.9 

24.7 

44.70 

+  0.53 

1865 

17.7 

22.4 

33.5 

43.1 

52.3 

64.5 

65.0 

65.2 

64.5 

44.5 

38.6 

27.7 

44.92 

+  0.75 

1866 

20.7 

22.5 

27.5 

43.9 

48.3 

60.2 

70.4 

60.8 

55.2 

49.1 

38.4 

25.1 

43.51 

—0.66 

1867 

17.6 

28.9 

26.6 

39.5 

46.5 

64.3 

68.2 

68.1 

57.9 

49.9 

36.9 

21.6 

43.84 

—0.33 

1868 

19.0 

17.2 

31.3 

38.0 

51.8 

62.0 

75.8 

67.2 

56.6 

42.4 

36.1 

22.5 

43.. 33 

—0.84 

1869 

27.7 

25.0 

23.1 

40  0 

50.8 

58.4 

64.5 

63.6 

60.7 

42.3 

32.7 

28.7 

43.13 

—1.04 

1870 

24.4 

21.5 

26.3 

44.6 

56.3 

67.3 

68.8 

67.1 

61.8 

50.0 

36.5 

26.5 

45.93 

+  1.76 

1871 

21.3 

24.3 
21.22 

34.6 

42.9 
41.65 
41.14 
40.67 
41.46 
41.11 

54.1 

61.4 

63.08 

61.05 
61.89 
62.17 

66.0 
68.20 

66.41 
67.44 
68.25 
67.30 

67.4 
65.071 

66.16 
66.03 
66.23 
66.15 

54.8 
56.05 

58.02 
58.27 
68.35 
58.20 

48.3 
45.08 

44.93 
46.47 
46.64 
45.93 

30.6 
35.90 

36.51 
37.06 

19.9 
26.07 

43.81 

—0.36 

Means. 
1831-41 

24.90 

24.97 
22.27 
22.09 
23.26 

31.40 

30.23 

29.80 
28.69 

52.54 

51.18 
51.32 

44.26| 

By  Rev. 
Mr.Dade 

Means. 
1841-52 

23.40 
22.00 
23.13 
22.91 

26.75 
25.50 
25.25 

44.23 

Means. 
1853-61 

44.06 

Means. 
1862-71 

52.12 
51.52 

36.14 
36.55 

44,21 

Means. 
1841-71 

29.61 

61.65 

25.90 

44.17 
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TABLE  V. 


Monthly  Meaxs  of  the  Daily  Maxima  of  Temperature  from  1841  to  1871, 
ESCLrDLSG  1849  to  1852,  together  with  the  Averages  derived  from  the 
TvvENTy-S£^'E^'  Years,  and  also  from  groups  of  Eight,  Nine  and  Ten 
Years. 


Years. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1841 

30.9 

29.8 

o 
35.9 

4?.8 

61.8 

7?.4 

78.4 

o 
75.5 

o 
68.9 

o 
50.1 

o 
40.4 

0 

33.8 

1842 

35.5 

35.2 

44.7 

53.1 

61.0 

68.7 

77.7 

76.9 

65.8 

54.6 

40.3 

31.9 

1843 

34.4 

24.0 

30.1 

49.2 

61.4 

68.5 

77.8 

77.7 

70.3 

60.6 

38.9 

35.5 

1844 

27.4 

33.3 

40.9 

59.0 

66.1 

71.2 

78.4 

74.8 

69.8 

52.1 

45.5 

35.3 

1845 

33.2 

32.7 

43.0 

51.1 

61.5 

71.1 

77.7 

77.5 

65.0 

54.6 

43.0 

27.5 

1846 

32.1 

28.1 

39.0 

51.7 

64.5 

72.3 

78.9 

76.7 

71.1 

52-3 

45.8 

32.2 

1847 

28.3 

28.1 

32.7 

44.9 

61.1 

65.8 

77.1 

72.8 

62.5 

51.0 

42.9 

33.0 

1848 

33.0 

33.0 

34.2 

49.3 

63.0 

71.4 

72.9 

76.3 

62.9 

51-8 

38.1 

34.7 

1849 

... 

1850 

1851 

... 

1852 

1853 

29.0 

29.8 

36.8 

47.7 

56.7 

74.0 

77.0 

78.5 

67.9 

5'H.3 

44.1 

31.3 

1854 

29.3 

29.6 

36.4 

47.8 

61.8 

74.5 

84.8 

80.7 

72.6 

59.0 

42.1 

29.5 

1855 

32.8 

23.2 

36.5 

52.9 

66.4 

68.9 

76.7 

74.6 

68.4 

52.6 

45.5 

32.9 

1856 

22.7 

24.2 

30.5 

50.5 

69.6 

71.6 

80.4 

73.7 

66.7 

54.0 

43.0 

28.7 

1857 

19.5 

35.7 

35.2 

43.4 

57.2 

65.5 

76.8 

74.4 

67.5 

61.9 

39.9 

35.8 

1858 

j    35.3 

24.1 

37.0 

48.3 

55.7 

73.9 

75.4 

75.4 

67.5 

55.8 

37.9 

33.2 

1859 

30.5 

31.8 

42.1 

46.5 

63.4 

66.9 

74.7 

75.0 

62.7 

50.4 

44.0 

25. S 

1860 

29.8 

29.4 

41.9 

47.0 

64.0 

72.6 

73.0 

73.7 

63.1 

53.6 

43.2 

28.8 

1861 

25.1 

32.4 

33.5 

49.7 

65.7 

70.4 

74.7 

74.3 

66.4 

55.3 

42.4 

37.0 

1862 

27.6 

28.3 

34.6 

46.3 

61.4 

69.1 

76.4 

76.1 

68.4 

54.8 

40.6 

34.1 

1863 

33.3 

30.1 

32.8 

50.0 

63.4 

69.2 

74.9 

75.7 

64.5 

52.8 

44.8 

34.0 

1864 

29.6 

31.5 

35.6 

47.5 

62.9 

73.1 

80.0 

77.2 

63.9 

52.0 

42.8 

32.2 

1865 

24.6 

28.6 

39.3 

50.7 

61.2 

74.2 

74.1 

74.9 

74.1 

52.3 

44.9 

34.7 

1866 

26.3 

33.6 

33.0 

52.9 

57.5 

69.5 

79.6 

69.6 

64.0 

57.6 

43.8 

31.2 

1867 

23.2 

34.3 

33.9 

47.7 

54.8 

73.4 

77.6 

78.7 

68.8 

58.9 

45.4 

29.4 

1868 

24.1 

26.6 

39.1 

46.1 

59.7 

70.6 

85.4 

76.9 

64.3 

49.8 

41.4 

29.1 

1869 

34.6 

35.3 

31.2 

48.0 

58.8 

67.4 

73.1 

72.1 

69.4 

50.1 

38.3 

34.1 

1870 

32.2 

28.0 

33.0 

53.6 

66.5 

76.4 

77.7 

76.9 

69.2      53.4 

44.1 

32.0 

1871 

28.4 

30.4 

41.1 

52.8 

63.7 

71.6 

76.1 

77.4 

64.5 

68.3 

37.0 

29.5 

1  Means. 
1841-4  >< 

31.85 

30.53 

37.56 

50.76 

62.65 

70.80 

77.36 

76.02 

67.04 

52.14 

41.86 

32.99 

Means. 
1863-61 

28.22 

28.91 

36.66 

48.20 

59.94 

70.92 

77.06 

76.59 

66.98 

53.99 

42.46 

31.39 

Means. 

1862-71 

Means. 
1841-71 

28.39 

30.67 

35.36 

49.55 

60.99 
61.10 

71.44 

77.49 

76.55 

67.11 

54.50 

42.31 

32.03 

29.36 

30.04 

36.46 

49.46 

71.08 

77.31 

75.70 

67.03 

53.63 

42.23 

32.10 
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TABLE   VI. 

Monthly  Meaxs  of  the  Daily  Minijia  of  Temperature  from  1841  to  1871. 
EXCLUDING  1849  TO  1852,  together  with  the  Averages  derived  from  the 
Twenty-seven  Years,  and  also  from  groups  of  Eight,  Nine,  and  Ten 
Years. 


Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

J  Illy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1841 

1?.0 

l5.5 

o 
19.8 

3?.7 

o 
41.4 

o 
56.0 

5^7 

o 
55.4 

53.0 

33.4 

28.0 

I 
22.8 

1842 

IS. 3 

21.0 

29.0 

36.0 

39.6 

47.4 

53.2 

57.1 

47.6 

37.1 

27.2 

18.4 

1843 

21.9 

9.1 

13.0 

33.1 

41.1 

48. 3 

54.2 

55.8 

52.4 

36.1 

27.4 

25.9 

1844 

13.3 

17.6 

25.8 

38.2 

45.1 

50.5 

55.5 

55.2 

49.1 

35.5 

31.8 

21.1 

1845 

19.2 

18.5 

26.6 

33.3 

39.3 

49.8 

55.3 

56.0 

44.6 

36.3 

30.4 

13.7 

1846 

18.1 

9.1 

24.2 

35. 3 

46.6 

53.9 

58.1 

59.0 

54.9 

37.7 

36.3 

21.6 

1847 

16.6 

15  7 

19.5 

30.9 

43.9 

50.0 

58.4 

54.8 

48.3 

37.6 

33.3 

23.9 

1848 

20.6 

20.3 

21.9 

32.1 

44.4 

51.4 

55.6 

58.1 

45.2 

39.2 

28.9 

23.6     ; 

1849 

... 

1850 

1851 

«. 

1852 

1853 

14.9 

15.3 

21.9 

33.6 

42.6 

54.3 

53.2 

57.1 

4!'.  4 

32.8 

31.0 

17.2 

1854 

13.5 

9.2 

22.9 

30.7 

37.9 

49.8 

58.5 

55.3 

49.1 

41.3 

28.1 

14.4 

1855 

17.5 

4.3 

19.6 

32.1 

41.4 

50.7 

60.0 

54.1 

49.9 

34.6 

28.7 

18.7 

1856 

6.0 

3.6 

12.9 

33.4 

40.6 

52.4 

59.0 

53.0 

45.7 

35.2 

28.7 

15.6 

185T 

0.8 

20.4 

17.8 

27.2 

40.2 

49.0 

59.3 

55.0 

48.1 

37.5 

26.6 

24.2 

1858 

23.7 

10.8 

21.9 

34.1 

41.7 

56.4 

60.0 

59.2 

50.8 

•13.4 

30.0 

21.4 

1859 

18.5 

19.7 

30.5 

32.9 

47.1 

49.8 

59.2 

59.4 

49.3 

37.0 

32.8 

12.9 

1860 

17.6 

15.3 

27.3 

32.2 

47.8 

55.3 

55.8 

56.3 

47.3 

41.6 

33.5 

19.2 

1861 

13.9 

18.5 

20.7 

35.4 

40.0 

51.3 

56.2 

58.1 

51.8 

41.6 

32.0 

24.2 

1862 

15.0 

15.4 

23.1 

33.4 

42.0 

51.0 

58.1 

58.2 

52.8 

41.4 

30.5 

23.6 

1863 

22.9 

15.5 

19.4 

33.4 

46.3 

52.0 

59.7 

58.0 

47.0 

40.5 

33.3 

20.7 

1864 

17.5 

18.9 

22.4 

34.6 

46.2 

52.9 

59.8 

61.4 

49.0 

39.7 

31.3 

19.7 

1865 

10.1 

15.5 

25.1 

.34.9 

43.7 

56.7 

55.6 

55.4 

57.1 

38.1 

32.9 

23.3 

1866 

12.7 

18.1 

21.6 

36.0 

39.8 

51.4 

60.6 

52.7 

48.7 

43.8 

33.2 

20.0 

1867 

11.6 

21.6 

21.1 

33.8 

39.7 

55.6 

58.5 

58.8 

49.4 

42.0 

32.4 

15.3 

1868 

11.8 

8.2 

23.9 

29.7 

44.5 

62.3 

66.2 

58.2 

50.1 

36.2 

31.7 

17.1 

1869 

22.0 

20.3 

15.7 

32.3 

42.7 

50.0 

57.6 

55.6 

53.9 

35.7 

26.9 

24.3 

1870 

17.6 

14.7 

20.5 

36.5 

47.4 

57.4 

60.0 

57.1 

54.3 

43.2 

30.2 

20.5 

1871 

13.4 

17.0 

28.9 

35.6 

43.9 

52.2 

55.7 

.57.9 

46.9 
49.39 

40.8 

26.1 

14.9 

Means. 
1841-48 

.tfean3. 
1853-61 

18.13 

15.72 

22.48 

33.82 

42.67 

50.91 

55.62 

56.43 

36.74 

30.41 

21.36 

14.04 

13.07 

21.72 

32.40 

42.14 

52.11 

57.91 

56.39 

49.04 

38.33 

30.16 

18.64 

Means. 
1862-71 

Means. 
1    1841-71 

1 

15.46 

16.52 

22.17 

34.02 

43.62 

53.15 

59.18 

57.33 

50.92 

40.19 

30.85 

19.94 

15.78 

15.13 

22.11 

33.42 

42.85 

52.14 

57.70 

56.75 

49.84 

38.55 

30.49 

19.93 

TOROXTO    METEOROLOGICAL   OBSERVATIONS. 


TABLE  VII. 


Monthly   Means  of  the  Daily  RiNaEs  of  Temperature  from   IS-il  to   1871, 

TOGETHER    WITH    THE   AVERAGES     DERIVED     FROM    THE    TWENTY-SEVEN    YeARS, 

and  also  from  groups  of  Eight,  Nine,  and  Ten  Years. 

^The  Years  ISItS  to  1S52  arc  excluded  from  the  General  Averages  for  the  sake  of  uniformity  with  the  two 

previous  Tables.  J 


Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sc-pt. 

Oct. 

Nov. 

Dec. 

1841 

13.9 

o 
15.3 

16.1 

ig.l 

o 
20.4 

21.4 

2.?.r 

o 
20.1 

o 
15.9 

o 
15.7 

ii.4 

1?.0 

1842 

17.2 

14.2 

15.7 

17.1 

21.4 

21.3 

24.5 

19.8 

18.2 

17.5 

13.1 

13-5 

1843 

12.5 

14.9 

17.1 

16.1 

20.3 

20.2 

23.6 

21.9 

17.9 

14.5 

11.5 

9.6 

1844 

14.1 

15.7 

15.1 

20.8 

21.0 

20.7 

22.9 

19.6 

20.7 

16.6 

13.7 

14.2 

: 

1845 

14.0 

14.2 

16.4 

17.8 

22.2 

21.3 

22  4 

21.5 

20.4 

18.3 

12.6 

13.8 

1846 

14.0 

19.0 

14.8 

16.4 

17.9 

18.4 

20.8 

17.7 

16.2 

14.6 

9.5 

10.7 

1847 

11.7 

12.4 

13.2 

14.0 

17.2 

15.8 

18.7 

18.0 

14.2 

13.4 

9.6 

9.1 

1848 

12.4 

12.7 

12.3 

17.2 

18.6 

20.0 

17.3 

18.2 

17.7 

12.6 

9.2 

11. 1 

1849 

11.4 

11.0 

11.3 

14.0 

13.6 

16.6 

19.8 

18.2 

16.0 

13.2 

9.2 

9.6 

1S50 

11.6 

15.4 

14.4 

15.9 

19.9 

22.0 

18.2 

17.3 

20.1 

17.8 

15.5 

11.8 

1851 

13.9 

10.3 

13.0 

12.9 

16.1 

16.3 

14.7 

17.1 

17.3 

13.9 

9.6 

12.0 

1852 

10.9 

13.2 

14.0 

10.8 

17.0 

18.1 

18.3 

15.8 

17.8 

15.7 

9.6 

10.0 

1853 

14.1 

14.5 

14.9 

14.1 

14.1 

19.7 

23.8 

21.4 

18.5 

20.6 

13.1 

14.1 

1854 

15.8 

20.4 

13.5 

17.1 

23.9 

24.7 

26.3 

25.4 

23.5 

17.7 

13.9 

15.1 

1855 

15.3 

18.4 

16.9 

20.8 

24.0 

18.2 

16.7 

20.5 

18.5 

18.0 

16.8 

14.2 

1856 

16.7 

2C.6 

17.6 

17  1 

19.0 

19.2 

21.4 

20.7 

21.0 

18.8 

14.3 

13.1 

1857 

18.7 

15.3 

17.4 

1G.2 

17.0 

16.5 

17.5 

19.4 

19.4 

14.4 

13.3 

11.6 

1858 

11.6 

13.3 

15.1 

14.2 

14.0 

17.5 

15.4 

16.2 

16.7 

12.4 

7.9 

11.8 

1859 

12.0 

12.1 

11.6 

13.6 

16.3 

17.1 

15.5 

15.6 

13.4 

13.4 

11.2 

12.4 

1860 

12.2 

14.1 

14.6 

14.8 

16.2 

17.3 

17.2 

17.4 

15.8 

12.0 

9.7 

9.6 

1861 

11.2 

13.9 

12.8 

14.3 

15.7 

19.1 

18.5 

16.2 

14.6 

13.7 

10.4 

12.8 

1862 

12.6 

12.9 

11.5 

12.9 

19.4 

18.1 

18.3 

17.9 

15.6 

13.4 

10.1 

10.5 

1863 

10.4 

14.6 

13.3 

16.6 

17.1 

17.2 

15.2 

17.7 

17.5 

12.3 

11.5 

13.3 

1864 

12.1 

12.6 

13.2 

12.9 

16.7 

20.2 

20.2 

15.8 

14.9 

12.3 

11.5 

12.5 

1865 

14.5 

13.1 

14.2 

15.8 

17.5 

17.5 

18.6 

19.6 

17.0 

14.2 

12.0 

11.4 

1866 

13.6 

15.5 

11.4 

16.9 

17.7 

18.1 

19.0 

16.9 

16.3 

13.8 

10.6 

11.2 

1867 

11.6 

12.7 

12.8 

13.9 

15.1 

17.8 

19.1 

19.9 

19.4 

16.4 

13.0 

14.1 

1868 

12.3 

18.4 

15.2 

16.4 

15.2 

18.3 

19.2 

18.7 

14.2 

13.6 

9.7 

12.0 

1869 

12.6 

15.0 

16.6 

15.7 

16.1 

17.4 

15.6 

10.6 

15.6 

14.4 

11.4 

9.8 

1870 

14.6 

13.3 

12.5 

17.0 

19.1 

19.0 

17.7 

19.8 

14.9 

16.2 

13.9 

11.5 

1871 

.Means. 
l«41-4^ 

MfinriR. 
1S5:5-61 

Mi'anH. 
1862-71 

Means. 
1841-7) 

15.0 

13.4 

12.2 

17.2 

19.8 

19.3 

20.4 

19.5 

17.6 

17.5 

10.9 

14.6 
11.63 

13.72 

14.80 

15.09 

16.94 

19.88 

19.89 

21.74 

19.60 

17 .  65 

15.40 

11.45 

14.18 

15.84 

14.93 

15.80 

17.80 

18.81 

19.15 

19.20 

17.93 

15.66 

12.30 

12.76 

12.93 

14.15 

13.18 

15.63 

17.37 

18.29 

18.31 

18.22 

16.19 

14.31 

11.46. 

12.09 

13.68 

14.91 

14.33 

16.04 

18.25 

18.94 

19.61 

18.95 

17.20 

15.08 

11.74 

12.17 
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TABLE  VIII. 
Greatest  Daily  Range  of  Tejiperature  in  each   Month  from  1841   to   1871, 

TOGETHER   WITB.    THE    Aa-£RAGES   DERIVED    FROM   THE    ThIRTY-ONE    YeARS,    AND 
ALSO   FROM   GROUPS   OF    TaVELVE,    NiNE   AND   TeN    YeARS. 

[Note. — The  highest  Daily  Range  in  eoxh  year  is  indicated  hy  an  asterisk.] 


rear. 

1841 

Jan. 

Feb. 

Mar. 

April. 

May. 
30.3 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

o* 
36.8 

32.0 

29.9 

30.7 

32.5 

35.4 

27.2 

27.6 

s 
24.0 

22.3 

24.1 

1842 

36.1 

27.7 

32.7 

52.1 

35.5 

33.3 

34.9 

29.7 

30.1 

26.9 

23.6 

32.1 

1843 

27.1 

24.6 

29.2 

33.4 

33.8 

30.9 

33.1 

28.9 

.39.9 

22.2 

20.0 

24.2 

1844 

.32.9 

24.8 

26.0 

35.9 

32.8 

40.6 

33.0 

31.7 

44.6 

29.9 

27.5 

32.8 

1845 

25.4 

39.8 

29.3 

29.7 

34.5 

31.7 

31.5 

31.7 

34.5 

28.8 

25.8 

28.7 

1846 

26.8 

34.5 

24.3 

39.6 

32.2 

26.9 

33.1 

25.4 

27.5 

34.0 

23.7 

21.9 

1847 

32.3 

24.2 

23.1 

25.8 

28.3 

25.7 

30.6 

24.9 

24.8 

25.3 

21.4 

21.5 

1848 

31.4 

21.0 

28.3 

.3*.  5 

31.5 

28.9 

26.5 

26.8 

29.6 

30.1 

17.1 

26.7 

1849 

31.2 

24.1 

31.6 

38.3 

28.7 

31.9 

29.7 

27.5 

27.9 

24.4 

22.2 

25.8 

1850 

22.0 

29.2 

29.8 

26.7  ■ 

30.7 

40.8 

27.0 

31.2 

32.1 

35.4 

26.0 

32.1 

1851 

32.8 

30.0 

25.7 

21.6 

26.3 

29.8 

24.2 

30.4 

30.0 

22.7 

22.8 

27.2 

1852 

21.2 

27.2 

34.1 

19.5 

30.8 

29.1 

29.3 

24.9 

28.4 

26.5 

20.4 

22.2 

1853 

40.9 

35.4 

26.0 

28.8 

28.4 

32.8 

30.7 

39.1 

32.2 

31.5 

27.6 

24.9 

1854 

39.6 

37.1 

27.1 

35.4 

32.2 

41.8 

44.5 

38.4 

35.9 

27.4 

29.1 

31.2 

1855 

35.0 

34.2 

37.3 

37.2 

3'^.  4 

30.8 

33.0 

34.2 

28.8 

33.2 

26.6 

25.6 

1856 

34.6 

28.7 

32.4 

29.4 

44.2 

28.8 

28.7 

31.5 

29.5 

28.5 

32.4 

25.5 

1857 

35.0 

32.0 

37.0 

32.5 

26.8 

24.4 

24.8 

28.0 

28.5 

26.2 

27.0 

29.8 

1858 

25.5 

25.6 

25.4 

24.8 

25.0 

26.4 

24.6 

31.2 

29.0 

24.0 

17.3 

27.3 

1859 

39.8 

21.9 

20.9 

27.2 

25.4 

27.8 

24.3 

24.7 

22.8 

26.0 

25.4 

26.7 

1860 

30.5 

26.5 

30.1 

25.6 

24.6 

28.9 

30.7 

24.4 

28.2 

23.2 

25.0 

23.5 

1661 

25.2 

32.4 

33.3 

2S.8 

28.4 

29.5 

29.1 

25.0 

24.0 

31.9 

20.4 

26.4 

1862 

25.8 

30.0 

23.6 

23.5 

37.0 

31.8 

31.9 

26.8 

25.8 

28.2 

19.2 

23.8 

1863 

24.6 

35.6 

39.6 

30.5 

34.8 

27.2 

23.5 

35.5 

27.1 

23.8 

23.0 

28.5 

1864 

26.9 

37.4 

28.4 

24.4 

26.2 

.31.7 

31.2 

29.2 

27.0 

26.0 

24.2 

31.4 

1865 

31.4 

26.0 

26.8 

30.0 

27.0 

36.9 

29.0 

30.8 

24.9 

24.8 

24.2 

30.6 

1866 

40.8 

38.1 

21.6 

36.2  1     31.6 

28.0 

35.0 

27.1 

ai.5 

24.8 

24.2 

33.8 

1867 

31.6 

27.6 

27.6 

27.2 

26.3 

28.0 

29.2 

31.7 

29.7 

31.8 

23.7 

30.0 

1868 

30.0 

3s!7 

34.6 

31.1 

25.4 

27.2 

27.4 

33.7 

26.4 

22.2 

23.2 

32.7 

1869 

33.6 

23.0 

27.6 

32.4 

30.4 

28.6 

24.1 

24.0 

24.2 

23.0 

24.6 

23.6 

1870 

36.2 

33.2 

26.4 

29.6 

30.8 

31.8 

24.0 

30.8 

24.0 

29.4 

22.7 

36.0 

1871 

Means. 
1841-5-: 

Means. 
1853-61 

34.6 

27.0 

21.5 

3i.3 

32.2 

29.6 

28.6 

28.5 

27.6 

30.8 

20.8 

34.3 

29.67 

28.26 

28.67 

32.07 

31.28 

31.84 

30.69 

28.36 

31.42 

27.52 

22.74 

26.61 

34.01 

30.42 

29.93 

29.97 

30.49 

30.13 

30.04 

30.72 

2«.77 

27.99 

25.63 

26.77 

Means 

1862-71 

31.65 

31.66 

27.77 

29.62 

30.17 

30.08 

28.39 

29.81 

26.12 

26.48 

22.98 

30.46 

Meanp. 
1841-71 

31.54 

29.98 

28.75 

30.67 

30.69 

30.78 

29.76 

29.51 

28.94 

27.32 

23.66 

27.90 
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TABLE  IX. 

Table  containing  the  Absolutely  Highest  Temperature  in  each  Month  and 
Year  from  IS 41  to  1871,  TOGiErHER  with  the  Averages  derived  from 
Thirty-one  Years,  and  also  from  groups  of  Twelve,  Nine,  and  Ten 
Years. 


Years. 
j      1841 

Jan. 

Feb. 

Mar. 

April. 

May. 

Juue. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

42.3 

4I.I 

54.6 

64.8 

0 
78.0 

93.1 

89.0 

84.8 

80.2 

59.7 

63.8 

46.1 

93.1 

1842 

49.4 

50.2 

70.3 

89.8 

74.8 

80.2 

91.0 

81.8 

83.8 

68.6 

66.8 

40.5 

91.0 

1843 

55.4 

38.5 

39.9 

71.6 

79.8 

83.3 

86.8 

83.1 

89.0 

68.0 

52.6 

48.5 

89.0 

1844 

45.3 

47.9 

50.8 

74.6 

78.4 

83.3 

86.6 

86.8 

81.8 

71.6 

56.0 

48.5 

86.8 

1845 

45.7 

49.1 

02.7 

66.7 

77.8 

84.6 

95.0 

84.8 

79.6 

64.0 

59.5 

39.7 

95.0 

1846 

44.0 

41.9 

49.6 

81.8 

79.7 

84.2 

94.6 

86.4 

84.3 

70.1 

55.6 

49.2 

94.6 

1847 

42.4 

40.9 

43.9 

65.1 

72.1 

77.8 

87.0 

82.6 

74.5 

64.6 

57.9 

49.6 

87.0 

1848 

51.1 

46.6 

58.6 

65.1 

78.0 

92.0 

82.2 

87.0 

80.4 

61.8 

49.0 

48.8 

92.0 

1849 

39.5 

40.6 

53.0 

72.0 

72.2 

84.4 

88.6 

79.0 

80.1 

58.9 

56.4 

40.8 

88.6 

1850 

46.4 

49.6 

46.5 

65.7 

77.8 

85.6 

86.2 

85.0 

76.0 

66.7 

62.8 

48.8 

86.2 

1851 

43.4 

50.2 

59.3 

59.3 

73.3 

79.2 

82.7 

79.8 

86.3 

66.2 

50.2 

44.0 

86.3 

1852 

37.3 

41.2 

44.8 

53.8 

73.3 

86.1 

90.1 

81.2 

81.8 

70.7 

50.4 

51.0 

90.1 

1853 

40.9 

43.4 

56.3 

65.7 

78.4 

89.5 

91.3 

94.9 

85.5 

64.7 

55.6 

46.4 

94.9 

1854 

46.4 

42.8 

55.1 

64.5 

71.4 

92.5 

98.0 

99.2 

93.6 

75.4 

55.4 

44.8 

99.2 

1855 

49.0 

39.0 

49.4 

69.4 

77.5 

91.5 

92.8 

83.5 

82.6 

68.0 

59.2 

47.0 

92.8 

1856 

34.4 

37.8 

41.4 

72.2 

S2.2 

89.2 

96.6 

82.7 

78.4 

71.4 

66.4 

42.2 

96.6 

1357 

37.2 

52.4 

57.6 

52.0 

74.8 

76.0 

86.6 

88.2 

82.0 

64.0 

58.2 

46.0 

88.2 

1858 

47.4 

42.4 

55.4 

65.2 

69.8 

90.2 

85.0 

84.0 

81.4 

76.3 

53.0 

45.4 

90.2 

1859 

43.2 

46.2 

54.2 

64.8 

79.6 

86.4 

88.0 

82  2 

76.4 

69.8 

62.6 

54.8 

88.0 

1860 

46.4 

50.2 

67.0 

61.8 

74.5 

81.6 

88.0 

87.0 

75.8 

68.0 

64.5 

39.0 

88.0 

1861 

37.0 

46.0 

47.4 

67.0 

73.0 

87.8 

84.5 

85.2 

78.8 

71.0 

52.4 

55.2 

87.8 

1862 

44.5 

37.8 

43.2 

68.0 

78.5 

85.4 

95  5 

89.5 

79.4 

76.6 

58.0 

50.1 

95.6 

18C3 

47.0 

41.5 

42.2      69.0 

79.0 

84.8 

83.5 

88.0 

80.0 

66.4 

67.0 

53.4 

88.0 

1864 

44.2 

45.0 

50.2      69.4 

79.0 

93.4 

90.2 

94.0 

73.0 

67.0 

60.2 

50.4 

94.0 

1865 

37.2 

42.2 

55.6  !  62.5 

79.0 

90.2 

83.0 

87.8 

90.6 

71.4 

63.2 

54.2 

90.5 

1866 

44.0 

45.0 

45.8 

71.0 

73.4 

90.5 

94.0 

77.0 

SO.O 

71.0 

54.2 

51.0 

94.0 

1867 

43.8 

44.0 

46.8 

65.5 

65.0 

88.6 

94.0 

95.2 

87.0 

75.4 

60.4 

49.5 

95.2 

1868 

39.0 

45.0 

59.0 

64.0 

73.0 

84.2 

93.4 

84.4 

75.0 

67.6 

50.6 

44.2 

93.4 

1869 

45.0 

40.0 

46.8 

72.2 

74.2 

81.4 

84.9 

89.0 

81.0 

69. 8 

68.0 

45.0 

89.0   ' 

1870 

45.0 

40.6 

44.0 

67.0 

81.2 

88.4 

87.4 

84.0 

78.0 

68.5 

57.2 

45.2 

88.4 

1871 

46.4 

48.0 

58.5      72.8 

1 

85.0 

83.0 

88.4 

89.6 

81.8 

72.2 

47.1 

48.2 

89.5 

Means 
1841-5:^ 

.VIeann. 

1S53-61 

45.18 

45.07 

1 
52.83  j69.19 

76.27   1 

84.48 

88.32 

83.52 

81.48 

60.91 

55.92 

40.29 

S9.97 

42.43 

44.47 

53.76  164.73 

75.69 

87.19 

90.09 

87.43 

81.50 

89.84 

57.48 

46.70 

11.74 

Mwani 
1862-71 

MeauR. 
1841-71 

1 

43.61 

43.51 

49.21 

67.14 

76.73 

86.99 

89.43 

87.84 

80.67 

70.59 

57.68 

49.12 

)1.76 
91.06 

43.88 

44.39 

51.93 

07.24 

76.26 

86.08 

89.19 

86.06 

81.19 

68.56 

50.91 

47.34 
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TABLE  X. 


Table  containing  the  Absolutely  Lowest  Te.\u>erature  in  each  Month  ani> 
Year  from  1841  to  1871,  together  with  the  Averages  derived  from 
Thirty-one  Yjears,  and  also  from  groups  of  Twelve,  Nine,  and  Ten 
Years. 


Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

o 
-6.7 

i 

1841 

-g.4 

-1.3 

-t, 

o 
19.9 

26.5 

45.3 

39.9 

4l.7 

o 
34.2 

20.6 

8.5 

§.1 

! 

1842 

1.9 

2.9 

15.1 

20.1 

27.3 

28.1 

42.5 

43.9 

27.9 

27.5 

8.1 

3.2 

1.9 

1 

1843 

-1.8 

-9.4 

-2.5 

14.7 

29.2 

28.2 

38.7 

44.0 

32.2 

24.2 

14.1 

3.1 

-9.4 

1 

1844 

-7.2 

0.6 

9.6 

14.9 

28.7 

33.2 

40.1 

43.5 

28.2 

15.9 

12.1 

1.6 

-7.2 

1845 

-0.2 

-4.2 

6.6 

15.5 

27.8 

38.5 

45.7 

41.5 

34.0 

19.7 

8.1 

-2.4 

-4.2 

1846 

-1.3 

-16.7 

8.3 

24.2 

33.1 

39.1 

44.5 

49.5 

37.3 

20.7 

18.0 

3.9 

-16.7 

1847 

2.7 

0.0 

5.6 

9.3 

26.7 

36.7 

43.2 

44.6 

35.0 

20  .'4 

8.7 

0.3 

0.0 

1848 

-11.4 

0.0 

0.0 

22.7 

31.3 

37.4 

44.1 

48.7 

28.1 

24.5 

15.9 

1.1 

-11.4 

1849 

-14.2 

-9.8 

15.1 

15.5 

27.9 

35.2 

45.2 

49.0 

32.7 

24.2 

26.5 

-6.5 

-14.2 

1850 

9.9 

2.2 

7.2 

18.0 

27.5 

34.2 

51.6 

41.0 

29.5 

22.4 

11.0 

-9.0 

-9.0 

1851 

-12.8 

2.0 

12.0 

25.8 

28.0 

37.0 

46.5 

42.0 

32.0 

25.2 

13.8 

-14.8 

-14.8 

1852 

-10.6 

-6,2 

-7.4 

20.0 

32.0 

37.2 

48.5 

46.8 

35.8 

23.8 

18.2 

13.2 

-10.6 

1853 

-9.7 

-1.4 

0.0 

25.0 

32.2 

39.2 

41.6 

42.5 

33.9 

23.4 

12.8 

-8.4 

-9.7 

1854 

-5.4 

-10.8 

7.4 

20.2 

25.2 

35.2 

42.5 

45.6 

35.8 

26.4 

13.8 

-7.0 

-10. S 

1855 

-5.4 

-25.4 

-2.9 

10.7 

33.0 

36.2 

49.2 

40.0 

33.0 

22.6 

15.5 

-5.2 

-25.4 

1856 

-12.0 

-18.7 

-14.0 

14.2 

31.2 

42.0 

49.5 

41.5 

35.0 

23.0 

18.8 

-9.1 

-18.7 

1857 

-20.1 

-5.9 

-5.5 

5.9 

26.0 

35.0 

47.0 

46.0 

34.1 

26.5 

—3.5 

4.7 

-20.1 

1858 

6.5 

-7.3 

-5.5 

21  8 

31.0 

42.5 

62.0 

44.0 

35.6 

31.5 

15.3 

4.2 

-7.3 

1859 

-26.5 

2-1 

9.8 

22.6 

39.5 

32.2 

44.7 

45.8 

35.7 

22.3 

21.8 

-6.0 

-26.5 

1860 

-6.8 

-8.5 

12.8 

19.5 

32.5 

49.2 

43.8 

46.8 

28.7 

28.4 

13.2 

-7.0 

-8.5 

1861 

-11.2 

-20.8 

-5.2 

23.8 

28.0 

41.6 

47.0 

47.0 

37.1 

29.0 

23.0 

5.5 

-20.8 

1862 

-2.6 

-5.2 

8.0 

14.5 

32.4 

39.4 

48.2 

42.8 

39.0 

26.2 

16.2 

-3.4 

-5.2 

1863 

-14.0 

-19.8 

-4.0 

8.6 

36.4 

37.4 

48.0 

42.4 

31.4 

30.5 

17.8 

-1.5 

-19.8 

1864 

-9.0 

-15.0 

3.0 

28.1 

32.2 

34.8 

49.0 

47.0 

37.8 

28.0 

21.0 

-10.4 

-15.0 

1865 

-9.0 

-10.0 

-3.5 

23.0 

30.0 

43.0 

45.8 

44.4 

42.0 

21. G 

23.6 

5.7 

-10.0 

1 

1866 

-14.0 

-8.0 

7,5 

28.5 

33.4 

40.0 

47.8 

42.4 

34.4 

31.8 

21.8 

-5.0 

-14.0 

1867 

-4.8 

0.2 

3.0 

25.4 

24.6 

44.0 

48.2 

42.2 

31.8 

31.0 

9.6 

-12.8 

-12.8 

1868 

-7.0 

-11.5 

-15.6 

9.2 

.33.2 

38.0 

59.0 

46.8 

.■56.0 

24.0 

20,1 

-3.2 

-15.6 

1869 

-1.0 

-1.0 

-5.4 

16.6 

31.4 

36.4 

49.8 

43.5 

34.4 

18.7 

13.0 

6.0 

-5.4  1 

1870 

-3.2 

-6.6 

6.2 

29.6 

38.8 

59.0 

48.0 

40.0 

45.8 

30.2 

W.8 

-5.8 

-0.6 

1871 

-13.2 

-15,8 

17.0 

26.4 

32.4 

41.2 

47.8 

46.0 

.•34.0 

28.6 

0.0 

-21.0 

-21  .'6 

Means. 
1841-52 

-4.28 

-3.33 

5.24 

18.38 

28.83 

35.84 

44.21 

44.93 

32.24 

22.43 

13.58 

-0.27 

-8.5c| 

Means 
185:!-61 

Means. 
1862-71 

Means 
1841-71 

-10.07 

-10.74 

-0.34 

18.19 

30.96 

39.23 

46.37 

44.36    34.32 

25.90 

14.52 

-3.14 

■■    ! 

-16.421 

-7.78 

-9.27 

1.52 

20.99 

32.48 

40.42 

49.16 

43.75 

36.66 

27.06 

16.39 

-5.14 
-2.67 

-12.84J 

-7.09 

-7.40 

2.42 

19.17 

30.63 

38.30 

46.43 

44.38 

34.27 

24.93 

14.76 

-12. Hi 

13 
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TABLE  XI. 

Monthly  and  Yearly  Ranges  of  Temperature  from  1841  to  1871,  or  the 
Differences  between  the  Highest  and  Lowest  Temperatures  in  each 
Month,  and  the  Differences  between  the  Highest  and  Lowest  Tempera- 
tures IN  EACH  Year  ;  also.  Averages  derived  from  Thirty-one  Years, 

AND   FROM   GROUPS    OF   TwELVE,    NiNE,    AND   TeN    YeARS. 


Year. 
1841 

Jan. 

fell. 

Mar. 

1 

April. 

May. 

June.    July. 

Aug. 

Sept. 

Got. 

Not. 

Dec. 

Year. 

o 
48.7 

o 
45.4 

61.3 

43.9 

o 
51.5 

o 
47.8 

o 
49.1 

39.1 

0 

46.0 

0 

39.1 

55.3 

43.0 

0 

99.8 

1842 

47.5 

47.3 

55.2 

69.7 

47.5 

52.1 

48.5 

3'..  9 

55.9 

41.1  1  48.7 

37.3 

89.1 

1843 

57.2 

47.9 

42.4 

5G  9 

50.6 

55.1 

48.1 

39.1 

56.8 

43.8 

38.5 

45.4 

98.4 

1844 

52.5 

47.3 

41.2 

59.7 

49.7 

60.1 

46.5 

43.3 

63.6 

55.7 

43.9 

46.9 

94.0 

1845 

45.9 

53.3 

56.1 

51.2 

50.0 

46.1 

49.3 

43.3 

45.6 

44.3 

51.4 

42.1 

99.2 

1846 

45.3 

58.6 

41.3 

57.6 

46.6 

4.i.l 

50.1 

36.9 

47.0 

49.4 

37.6 

45.3 

111.3 

1847 

39.7 

40.9 

38.3 

55.8 

45.4 

41.1 

43.8 

38.0 

39.5 

44.2 

49.2 

49.3 

87.0 

1848 

62.5 

46.6 

58.6 

42.4 

46.7 

54.6 

38.1 

38.3 

5.1.3 

37.3 

33.1 

47.7 

103.4 

1849 

53.7 

50.4 

37.9 

.'-.6.5 

44.3 

49.2 

43.4 

30.0 

47.4 

34.7 

29.9 

47.3 

102.8 

1850 

.36.5 

47.4 

39.3 

47.7 

50.3 

51.4 

34.6 

44.0 

46.6 

44.3 

51.8 

67.8 

95.2 

1851 

56.2 

48.2 

47.3 

33.5 

45.3 

42.2 

36.2 

37.8 

64.3 

41.0 

36.4 

58.8 

101. 1 

1852 

47.9 

47.4 

52.2 

33.8 

41.3 

48.9 

41.6 

.35.4 

46.0 

46.9 

32.2 

37.8 

100.7 

1853 

50.6 

44.8 

56. 3 

40.7 

46.2 

50.3 

49.7 

52.4 

51.6 

41.3 

42.8 

54.8 

104.6 

1854 

51.8 

53.6 

47.7 

44.3 

46.2 

57.3 

55.5 

53.6 

57.8 

49.0 

41.6 

51.8 

UO.O 

1855 

.54.4 

64.4 

52.3 

5S.7  1  44.5 

65.3 

43.6 

43.5  1  49.6 

45.4 

43.7 

52.2 

118. 2 

1856 

46.4 

56.5 

55.4 

58.0 

51.0 

47.2 

47.1 

41.2 

43.4 

48.4 

37.6 

61.3 

115.3 

1857 

67.3 

58.3 

63.1 

46.1 

48.8 

41.0 

39.6 

42.2 

47.9 

37.5 

61.7 

41.3 

108.3 

1858 

40.9 

49.7 

60.9 

43.4 

.38.8 

47.7 

33.0 

40.0 

45.8 

44.8 

37.7 

41.2 

97.5 

1859 

69.7 

44.1 

44.4 

42.2 

40.1 

54.2 

43.3 

36.4 

39.7 

47.5 

40.8 

60.8 

114.6 

I860 

53.2 

58.7 

64.2 

42.3 

42.0 

.32.4 

44.2 

40.2 

47.1 

39.6 

61.3 

46.0 

96.6 

1861 

48.2 

66.8 

52.6 

43.2 

45.0 

46.2 

37.5 

3$. 2 

41.7 

42.0 

29.4 

49.7 

108.6 

1862 

47.1 

43.0 

35.2 

53.5 

46.1 

40. 0 

47.3 

46.7 

40.4 

50.4 

41.8 

53.5 

100.7 

1863 

61.0 

61.3 

46.2 

60.4 

42.6 

47.4 

35.5      45.6 

48.6 

35.9 

49.2 

.54.9 

107.8 

18f4 

.53.2 

60.0 

47.2 

31.3 

46.8 

58.6 

41.2 

47.0 

35.2 

39.0 

39.2 

60.8 

109.0 

1865 

46.2 

52.2 

69.1 

39.5 

49.0 

47.2 

37.2 

43.4 

48.5 

49.8 

39.6 

48.5 

100.6 

1866 

58.0 

53.0 

38.3 

42.5 

40,0 

50.5 

46.2 

34.6 

46.6 

39.2 

32.4 

56.0 

108.0 

1867 

48.6 

43.8 

43.8 

40.1 

40.4 

44.6 

45.8 

53.0 

65.2 

44.4 

50.8 

62.3 

108.0 

1868 

46.0 

66.5 

74.6 

54.8 

39.8 

46.2 

34.4 

37.0 

39.0 

43.6 

30.4 

47.4 

109.0 

18C9 

46.0 

47.0 

52.2 

55.6 

42.8 

45.0 

35.1 

45.5 

46.6 

61.1 

45.0 

39.0 

94.4 

1870 

48.2 

47.2 

38.8 

37.4 

42.4 

38.4 

39.4 

44.0 

32.2 

38.5 

36.4 

51.0 

95.0 

1871 

59.6 

63.8 

41.5 

40.4 

52.6 

41.8 

40.6 

43.5 

47.8 

43.6 

47.1 

69.2 

110.5 

Meiiis 
1841-51' 

Means. 

1SC3-01 

49.47 

48.39 

47.59 

60.81 

47.43 

48.01 

44.11 

38.  E9 

49.24 

43.48 

42.33 

46. 5r 

98.50 

.52.50 

65.21 

64.10 

46.54 

44.73 

47.94 

43.72 

43.08 

47.18 

43.91 

42.96 

49. 9(' 

108.16 

Meani. 
1S62-71 

51.89 

52.78 

47.69 

46.15 

44.25 

41.57 

40.27 

44.09 

43.91 

43. 5n 

41.19 

54. 2( 

104.29 

Means. 
1841-71 

50.98 

61.79 

49.61 

48.07 

45.62 

47.77 

42. 7« 

41.67 

40.92 

43.64 

42.15 

50.01 

103.17 
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TABLE  XII. 
Averages  of  the  Daily  Mea^  Temperatuties   rvr  evert  Day  of  the  Year. 

DERIVED   FROM   GROUPS   OF   T^VELVE  AXD   XlN'ETEEJf   YeARS,    WITH   THE   NtJMBER 

OF  Days  rvrcLUDED  in  each  Average. 


Days. 

JANUARY. 

FEBRUARY. 

MARCH. 

Days. 

1841  to  1852. 

1853  to  1871. 

1841  to  1852. 

1853  to  1871. 

1841  to  1852. 

1853  to  1871. 

Average 

Nos.' 

Average 

N08. 

Average 

0 

21.0 

N08. 

10  1 

Average 

Nos. 

-Average 
26.9 

Nos. 
11 

.^verasje 
27.3 

Nos. 
16 

1 

27.9 

1 

11  ' 

25.2 

15 

22.7 

17 

1 

2 

21.7 

10 
10  ; 

22.4 

16 

28.1 

10 

20.4 

17 

22.8 

10 

1 

25.4 

17 

2 

3 

23.4 

23.9 

16 

26.7 

11 

18.0 

16 

23.7 

10 

25.7 

17 

3 

4 

21.9 

10 

22.2 

"1 

26.0 

10  { 

19.4 

17 

25.2 

11 

22.7 

16 

4 

5 

23.8 

10 

1 

24.5 

17  i 

23.9 

11 ! 

18.8 

16 

29.7 

10 

24.1 

16 

5 

6 

26.7 

11 

22.6 

16  1 
1 

22.1 

10  ' 

20.3 

16 

1  26.8 

11 

24.3 

15 

6 

7 

26.2 

10  j 

18.3 

1 
18 

21.8 

10 

19.7 

1 
16 

.SO.  5 

9 

27.7 

17 

7 

8 

24.1 

11 

17.5 

15 

20.2 

10  i 

21.7 

17 

31.4 

11 

27.5 

16 

8 

9    ' 

25.8 

10 

21.5 

16 

22.9 

10 ! 

22.1 

17 

30.2 

1 
10  1 

28.6 

17 

9 

1 
10 

21.9 

10 

22.0 

16  ! 

23.0 

11  ; 

17.2 

16 

29.5 

10 

25.5 

17 

10 

11 

23.4 

10 

22.7 

17  1 

21.1 

10  : 

20.8 

17 

28.5 

11 

27.3 

16 

" 

12 

24.5 

10 

24.3 

17 

18.9 

11 

22.6 

15 

30.6 

10 

26.1 

16 

12 

13 

25.8 

11, 

23.9 

16 

20.8 

10  1 

23.7 

16 

32.0 

11 

27.6 

15 

13 

14 

28.7 

10 

23.1 

17 

21.4 

10 

22.5 

16 

29.1 

9 

29.6 

17 

14 

15 

30.2 

11 

23.0 

15 

21.9 

10 

24.3 

17 

26.8 

11 

30.1 

16 

15 

16  1 

27.6 

10 

21.0 

16  ' 

19.6 

10 

24.1 

17 

28.3 

10 

30.9 

17 

16 

17 

22.3 

10  , 

18.5 

16 

19.4 

11 

23.2 

16 

29.7 

10 

33.1 

17 

17 

18 

20.8 

10  , 

21.2 

17 

23.5 

10 

21.8 

17 

28.4 

11 

28.5 

16 

18 

19 

18.3 

10  ; 

22.4 

17 

23.5 

11 

22.6 

15 

31.2 

10 

26.8 

16 

19 

20 

24.0 

11  ; 

27.0 

16 

27.0 

10 

24.3 

16 

31.0 

11 

29.1 

15 

20 

21 

26.3 

10  ^ 

22.9 

17 

30.0 

10 

21.4 

16 

30.9 

8 

29.9 

16 

21 

22 

20.6 

11 

18.7 

15 

27.4 

10 

[ 

25.4 

17 

31.4 

11  I 

30.3 

16 

22 

23 

28.2 

10  ' 

20.6 

16 

21.6 

10 

22.0 

17 

32.0 

10 

32.7 

17 

23 

24 

28.6 

10 

21.6 

16 

25.5 

11 

23.6 

16 

34.0 

10 

30.4 

17 

24 

25 

26.5 

10 

20.2 

17 

26.2 

10 

24.1 

17 

33.4 

10 

31.5 

15 

25 

26 

25.1 

10 

21.3 

17 

28.3 

11 

24.6 

15 

36.6 

2 

30.3 

15 

26 

27  : 

23.9 

11 

20.9 

16 

27.5 

10 

25.1 

16 

34.5 

11 

30.9 

15 

27 

28 

30.0 

10 

20.8 

17 

28.4 

10 

26.6 

16 

36.5 

9 

31.4 

17 

28 

29 

26.2 

11 

25.0 

15 

1 

24.4 

4 

1  36.3 

10 

32.0  - 

16 

29 

30  1 

19.9 

10  i 

21.7 

17 

... 

31.8 

10 

38.1 

16 

30 

31 

20.1 

10 

24.3 

16 

35.2 

10 

37.1 

17 

31 

TORONTO   METEOROLOGICAL   OBSERVATIONS, 


TABLE  XII.— (Co7Uinued.) 
Averages  of  the  Daily  Mean  Temperatures  in  every   Day  of  the  Year, 

DERIVED   FROM   GROUPS   OF   TwELVE   AND   NINETEEN    YeARS,    WITH   THE   NUMBER 

OF  Days  included  in  each  Average. 


Days. 

APRIL. 

MAY. 

JUNE. 

Days. 

1841  to  1862. 

1853  to  1871. 

1841  to  1852. 

1853  to  1871. 

1841  to  1852. 

1853  to  1871. 

Average 

Nos. 

Average 

Nos. 

Average 

Nos. 

Average 

Nos. 

Average 

Nos. 

Average 

o 
58.3 

Nos. 
17 

1 

35.1 

11 

sis 

16 

45.8 

10 

43.7 

15 

54.8 

10 

1 

2 

39.3 

9 

33.6 

15 

46.0 

9 

44.6 

17 

58.5 

10 

59.0 

17 

2 

3 

C9.0 

11 

36.1 

14 

45.8 

10 

45.8 

16 

57.5 

11 

60.0 

16 

3 

4 

39.7 

9 

37.2 

17 

46.4 

10 

49.1 

17 

£8.7 

10 

56.0 

15 

4 

5 

35.3 

10 

38.6 

16 

46.6 

10 

49.2 

17 

55.9 

11 

58.1 

15 

6 

6 

3S.9 

9 

37.3 

15 

48.9 

11 

48.5 

16 

54.2 

9 

59.0 

17 

6 

7 

39.1 

10 

32.9 

17 

48.3 

10 

49.0 

16 

57.9 

11 

59.8 

16 

7 

8 

38.1 

11 

38.0 

16 

50.8 

11 

48.5 

15 

57.5 

10 

68.4 

17 

8 

9 

38.6 

9 

38.6 

16 

49.3 

9 

50.4 

17 

61.1 

10 

57.4 

17 

9 

10 

40.1 

10 

SS.3 

13 

49.4 

11 

49.4 

16 

56.9 

11 

59.2 

16 

10 

11 

40.0 

9 

40.1 

17 

49.7 

10 

48.5 

17 

56.0 

10 

57.9 

16 

11 

12 

40.3 

11 

41.9 

16 

53.2 

10 

51.4 

17 

57.1 

11 

60.5 

15 

12 

13 

38.8 

10 

38.3 

17 

52.9 

11 

50.5 

16 

58.3 

9 

61.4 

17 

13 

14 

37.9 

9 

40.4 

15 

51.4 

10 

52.2 

16 

59.5 

11 

61.7 

16 

14 

15 

40.7 

11 

41.3 

15 

51.8 

11 

52.1 

15 

02.4 

10 

63.1 

17 

15 

16 

39.4 

10 

43.5 

16 

52  6 

9 

53.8 

17 

61.0 

10 

60.9 

17 

16 

17 

40.3 

11 

42.8 

16 

52. Q 

11 

62.5 

16 

61.2 

11 

62.9 

16 

17 

18 

38.6 

8 

43.0 

16 

52.3 

10 

51.2 

17 

64.1 

10 

6?..l 

16 

j 

18 

19 

40.2 

11 

44.8 

15 

51.9 

10 

52.8 

17 

64.8 

11 

63.0 

15 

19 

20 

4M 

2 

44.4 

17 

50.4 

11 

53.4 

16 

64.2 

9 

63.2 

17 

20 

21 

46.7 

9 

45.5 

17 

50.8 

10 

53.0 

16 

64.2 

11 

6:i.6 

16 

21 

22 

47.2 

11 

44.1 

15 

52.5 

11 

53.5 

15 

63.9 

10 

64.3 

17 

22 

23 

44.6 

10 

40.9 

15 

52.7 

9 

53.3 

17 

64.6 

10 

64.0 

17 

23 

24 

46.2 

11  i 

42.9 

16 

54.3 

U 

54.1 

13 

64.0 

11 

04.5 

16  1 

24 

25 

45.6 

9 

42.7 

17 

56.7 

10 

57.8 

17 

63.6 

10 

66.8 

16 

25 

26 

45.0 

11 

44.7 

16 

55.6 

10 

56.9 

17 

66.6 

11 

68.5 

15 

26 

27 

42.8 

10 

43.0 

17 

65.0 

11 

56.1 

16 

65.4 

9 

66.9 

17 

27 

28 

45.8 

10 

45.9 

17 

68.6 

10 

54.2 

16 

64.4 

11 

67.3 

16 

28 

29 

44.2 

11 

45.0 

16 

65.7 

11 

55.5 

15 

66.5 

10 

66.8 

17 

29 

80 

47.6 

10 

47.5 

15 

61.6 

9 

57.0 

17 

00.6 

10 

66.6 

17 

30 

31 

... 

61.6 

U 

67.1 

16 

31 

16 


TORONTO    METEOROLOGICAL    OBSERVATIONS. 


TABLE  Xll.—(C&ntinued.) 
Averages  of  the  Daily  Mean  Temperatures  in  every  Day  of  the  Year, 

DERIVED   FROM    GROUPS   OF   TWELVE  AND   I'TlNETEEN   YeAES,    VTITB.   THE   NUMBER 

OF  Days  included  in  each  Average. 


Days. 

JULY. 

AUGUST. 

SEPTEMBER. 

Days. 

1 

1841  to  1852. 

1853  to  1871. 

184 1  to  1852. 

j  18.53  to  1871. 

1841  to  1852. 

1853  to  1871. 

Average 
64.1 

Nop. 
11 

Average 

Nos.l 

Average 

Nos. 

Average 

Nos. 

Average 

Nos. 

Average 
61.9 

Nos. 
17 

1 

eS.i 

15 

o 
62.9 

9 

o 
69.8 

17  i 

0 

67.3 

10 

1 

2 

62.4 

10 

65.2 

16 

63.2 

11 

68.8 

16  1 

66.7 

11 

62.4 

16 

2 

3 

61.4 

11 

69.9 

15 

65.5 

10 

68.8 

17 

63.8 

10 

61.4 

16 

3     1 

4 

62.6 

9 

68.2 

17 

66.4 

10 

68.9 

17 

65.0 

11 

64.0 

15 

4 

5 

64.0 

11 

66.1 

16 

67.5 

11 

69.6 

16 

63.3 

9 

64.8 

17 

5 

6 

65.3 

10 

67.3 

IT 

66.7 

10  1 

1 

C8.4 

16 

61.8 

11 

64.9 

16 

6 

7 

66.1 

10 

67.8 

17 

67.9 

11  \ 

67.5 

15 

1 

63.3 

10 

60.9 

17 

7 

8 

66.1 

11 

69.6 

16 

67.2 

9 

70.3 

17 

61.4 

10 

61.3 

17 

8 

9 

67.3 

10 

67.5 

16 

68.2 

11 

69.5 

16 

60.0 

11 

62.3 

16 

9 

10 

68.2 

11 

67.3 

15 

65.8 

10 

69.6 

17 

61.8 

10 

60.9 

16 

10 

11 

67.6 

9 

68.0 

17 

65.3 

10 

68.1 

17 

59.8 

11 

62.8 

15 

11 

12 

69.5 

11 

66.5 

16 

67.5 

11 

66.8 

16  i 

58.7 

9 

61.1 

17 

12 

13 

68.5 

10 

67.6 

17 

66.5 

10 

66.8 

i 
16 

54.9 

11 

58.2 

16 

13 

14 

67.3 

10 

69.2 

17 

66.5 

11 

65.8 

•15 

56.9 

10 

58.0 

17 

14 

15 

66.3 

11 

68.7 

16 

65.6 

9 

66.1 

17 

55.3 

10 

59.3 

17 

15 

16 

67.5 

10 

69.7 

16  j 

66.6 

11 

65.9 

16 

55.5 

11 

58.5 

16 

16 

17 

68.1 

11 

69.0 

15 

65.5 

10 

65.2 

17 

58.2 

10 

60.3 

16 

17 

18 

68.0 

9 

69.6 

17 

64.9 

10 

64.1 

17 

57.7 

11 

56.8 

15 

18 

19 

.    67.5 

10 

68.3 

16 

64.4 

11 

65.0 

16 

57.2 

9 

56.2 

17 

19 

20 

67.8 

10 

67.8 

17 

64.4 

10 

65.4 

16  i 

57.3 

11 

55.7 

16 

20 

21 

68.6 

10 

65.9 

17 

65.7 

11 

65.8 

15 

56.0 

10 

53.0 

17 

21 

22 

68.7 

11 

67.5 

16 

65.4 

9 

65.3 

17  j 

52.0 

10 

53.8 

17 

22 

23 

68.4 

10 

67.3 

16 

65.9 

11 

63.6 

16  ! 

5(i.2 

11 

56.9 

16 

23 

24 

66.9 

11 

68.6 

15 

64.3 

10 

65.4 

i 
17 

53.0 

10 

55.8 

16 

24 

25 

65.6 

9 

69.2 

17 

66.7 

10 

63.4 

1^ 

52.4 

11 

55.5 

15 

25 

26 

65.5 

11 

68.9 

16 

65.0 

11 

64.8 

16 

48.2 

9 

53.5 

17 

26 

27 

63.6 

10 

68.8 

17 

61.9 

10 

62.7 

16 

48.7 

11 

53.1 

16 

27 

28 

64.6 

10 

68.0 

17 

63.3 

11 

64.3 

15 

49.8 

10 

52.2 

17 

28 

29 

66.8 

11 

67.1 

16 

65.6 

9 

61.7 

17  1 

52.8 

10 

52,2 

17 

29 

30 

64.6 

10 

68.3 

16 

66.2 

11 

60.8 

16  1 

50.7 

11 

51.2 

16 

30 

31 

63.2 

11 

67.5 

15 

66.0 

10 

61.1 

17 

31 

17 


TORONTO   METEOROLOGICAL  OBSERVATIONS. 


TABLE  Xll.— {Continued.) 
Averages  of  the  Daily  Meax  Temperatures  ix  every  Day  of  the  Year, 

DERIVED   FROM   GROUPS   OF   TwELVE  AND   NINETEEN   YeARS,    WITH   THE   NUMBEB 

OF  Days  included  in  each  Average. 


Days. 

OCTOBER. 

NOVE.MBER. 

DECEMBER. 

Days. 

1841  to  1852. 

1853  to  1871. 

1841  to  1852. 

1853  to  1871. 

1841  to  1852. 

1853  to  1871. 

Average 

Nos.l 

Average 

Nos. 

Average 

Nos. 

.\.verage 

o 
45.0 

NosJ 

T7i 

Average 

Nos 

Average 

30.8 

Nos. 
17 

1     1 

0 

48.9 

10 

5?.7 

16 

o 
43.8 

11 

2?.8 

10 

1 

2 

49.8 

11- 

53.1 

15 

4-?.  9 

10 

42.1 

17 

30.6 

11 

28.7 

16 

2 

3 

49.8 

9 

52.0 

17 

41.1 

10 

39.7 

17 

32.5 

10 

28.4 

16 

3 

4 

50.0 

11 

52.5 

16 

39.5 

11 

40.2 

16 

33.1 

11 

29.4 

15 

4 

6 

50.1 

10 

51.2 

17 

41.2 

10 

39.9 

16 

28.1 

9 

30.1 

16 

5 

6 

50.5 

10 

52.3 

16 

38.3 

11 

37.6 

15 

29.4 

11 

29.9 

16 

6 

7 

1 

50.8 

n 

53.8 

15 

39.8 

9 

37.9 

17 

32.5 

10 

29.6 

17 

7 

8     1 

52.5 

10 

49.0 

10 

37.7 

11 

38.9 

16 

33.9 

10 

25.3 

17 

8 

9    ! 

] 

51.7 

11 

52.9 

15 

37.8 

10 

40.2 

17 

31.9 

11 

25.9 

16 

9 

10  ! 

48.8 

9 

50.5 

17 

38.0 

10 

36.2 

17 

28.2 

10 

26.9 

16 

10 

11 

49.3 

11 

49.3 

16 

37.4 

11 

36.3 

16 

27.1 

11 

26.9 

15 

11 

12 

45.9 

10 

46.1 

17 

39.2 

10 

39.0 

16 

23.3 

9 

25.1 

17 

12 

13 

44.2 

10 

46.1 

18 

37.1 

11 

37.8 

15 

26.5 

11 

26.0 

16 

13 

14 

43.6 

11 

46.7 

16 

37.1 

9 

37.3 

17 

30.3 

10 

24.8 

17 

14 

15 

42.7 

10 

45.5 

16 

35.8 

11 

34.3 

16 

27.4 

10 

26.1 

17 

15 

16 

45.0 

11 

45.9 

15 

37.9 

10 

35.5 

17 

24.8 

11 

27.6 

16 

16 

17 

42.6 

9 

47.3 

16 

38.6 

10 

37.3 

17 

21.2 

10 

26.8 

16 

17 

18 

44.5 

11 

46.8 

16 

35.5 

11 

35.3 

16 

24.4 

11 

22.3 

15 

18 

19 

40.8 

10 

46.5 

17 

34.7 

10 

36.2 

16 

25.0 

9 

23.4 

17 

19 

20 

42.3 

10 

44.3 

17 

36.4 

11 

32.4 

16 

22.0 

11 

21.9 

16 

20 

21 

40.9 

11 

44.3 

16 

35.3 

9 

34.4 

17 

23.4 

10 

22.6 

17 

21 

22 

40.9 

10 

45.0 

16 

35.7 

11 

34.0 

16 

19.0 

10 

21.5 

17 

22 

23 

40.2 

11 

43.2 

15 

36.5 

10 

33.8 

17 

22.1 

11 

20.4 

IG 

23 

24 

43.7 

9 

40.9 

17 

34.5 

10 

30.8 

17 

24.1 

10 

19.2 

16 

24 

25 

41.1 

11 

41.4 

16 

30.8 

11 

33.7 

16 

25 

26 

39.7 

10 

40.9 

1" 

29.7 

10 

34.2 

16 

23.3 

9 

26.6 

13 

26 

27 

38.9 

10 

41.0 

17 

28.7 

11 

33.4 

15 

26.6 

11 

26.2 

16 

27 

28 

40.6 

11 

41.0 

16 

28.7 

9 

32. 8 

17 

27.3 

10 

28.4 

17 

28 

29 

42.9 

10 

42.5 

16 

28.1 

11 

34.2 

16 

30.7 

10 

20.6 

17 

29 

30 

42.2 

11 

44.7 

15 

30.1 

10 

31.0 

17 

28.8 

11 

24.4 

16 

30 

31 

38.9 

9 

43.4 

17 

26.1 

10 

23.4 

16 

31 

18 


TORONTO    METEOROLOGICAL   OBSERVATIONS. 


•  TABLE  XIII. 

Mean    Abnormal    Variations    of    Temperature,    with    their    proper    Signs 
arranged   according    to   the    direction    op   the   wind   at   the   time   of 

OB.SERVATION,     IN    EACH    MoNTH,    IN    EACH    QUARTER,    AND    IN   THE   YeAR,    FOR 

THE  Eight  Year.s  1860-67. 


N. 

—11.42 
—5.98 
-3.27 
—1.54 
+1.06 
+1.21 
+0.43 
—0.06 
—2.46 
—0.02 
—2.56 

—10.50 

N.  E.   ' 

E. 

S.E. 

S. 

S.  W. 

W. 

N.  W. 

Calms. 

1 
January ' 

February   

March 1 

-3.38 
+0.75 
—0.83 
+0.07 
+1.26 
+1.18 
—0.28 
—1.19 
—1.15 
+2.73 
—0.22 
—4.35 

+4.07 
+3.97 
+0.91 
+1.16 
—1.61 
—0.16 
—1.26 
+0.12 
+0.71 
+4.43 
+3.72 
+5.74 

+7.04 
+2.94 
—0.25 
+1.37 
—0.08 
+0.15 
+0.68 
—0.06 
—0.14 
+3.99 
—6.09 
+3.01 

+4.94 
+7.43 
+1.41 
+0.17 
+0.19 
+0.23 
—0.20 
+0.20 
+2.64 
+5.07 
+6.32 
+4.94 

+0.26 
+5.28 
+2.59 
+1.85 
+2.20 
+3.13 
+3.78 
+2.45 
+5.27 
+7.31 
+4.20 
+5.51 

-1.13 
—0.41 
—2.42 
—0.91 
-0.99 
+2.84 
+2.31 
—0.30 
+0.60 
+0.99 
—0.21 
—1.81 

—8.34 
—5.68 
—4.05 
—2.34 
—1.40 
+0.75 
—0.47 
—1.34 
—2.52 
—1.39 
—1.34 
—4.44 

—4.68 
+0.01 
-1.67 
+0.75 
+0.70 
+1.27 
+2.75 
+0.61 
+1.89 
+2.13 
+0.70 
—1.36 

May 

July  

Spring.         1 
Mar.  to  May  ...  j 

—1.08 

+0.18 

+0.32 

+0.40 

+0.45 

+2.25 

—1.69 

—2.56 

+0.12 

Summer.      "1 
June  to  Aug...  J 

+0.45 

+0.01 

—0.41 

+0.22 

+0.05 

+3.15 

+1.53 

—0.44 

+1.47 

Autumn.      1 

Sept.  to  Nov....  1 

—1.61 

+0.68 

+2.95 

+3.11 

+4.43 

+5.41 

+0.33 

—1.71 

+1.63 

Winter.       ) 
Dec.  to  Feb J 

—9.52 

—2.15 

+4.56 

+3.91 

+5.74 

+3.39 

-2.14 

-6.19 

—2.37 

Year 

—2.85 

—0.30 

+1.58 

+1.76 

+1.95 

+3.64 

—0.83 

—2.61 

+0.49 
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TABLE  XIV. 

MOKTHLY     AND     YeAELY     MeAXS     OF     THE     DiURNAL     CHANGE     OF     TEMPERATURE 

(exclusive  of  that  due  to  Annual  Variation),  from  6  a.m.  to  6  a.m., 
for    the    periods    185i-59    inclusive,    and    1860-62    inclusive,    arranged 

ACCORDING   TO   THE   DaILY   RESULTANT   DIRECTION   OF   THE   WiND. 


January  ... 
February  ... 

March   

April 

May  

June 

July 

August   . .. 
September 

October 

November 
December.. 

Year 


N. 

N. 

E. 

1854-59. 

1860-62. 

1854-59. 

1860-62. 

—5.1 

o 
—3.0 

+3.3 

46.8 

—4.6 

—2.2 

+1.4 

+4.1 

—0.8 

—3.4 

0.0 

+2.7 

—2.7 

—2.3 

+2.2 

+3.0 

—2.0 

—0.1 

+0.6 

+0.4 

—2.3 

—2.0 

+0.7 

+0.3 

—1.6 

—2.3 

-0.5 

+0.6 

—4.0 

—2.0 

+3.2 

—1.2 

—3.7 

—3.7 

+0.2 

+0.7 

—6.2 

—2.0 

+  1.2 

+  1.3 

—3.8 

—0.8 

—1.7 

+2.3 

—1.7 

+1.4 

+4.3 

+4.8 

-3.3 

—1.9 

+  1.5 

+2.4 

1854.59. 

+10.5 
+9.0 
+5.6 
+•2.9 
+1.8 
+0.3 
+1.5 
+1.7 
+3.8 
+3.4 
+4.1 
+4.8 


+3.5 


1860-62. 
+10.6 

• 

+12.9 

+5.1 
+2.2 
+1.1 
—0.3 
+1.9 
+1.7 
+7.3 
+4.8 
+1.4 
+8.1 


+4.0 


S.  E. 


1854-59. 

o 
+6.0 

—17.8 
+7.0 
+4.8 
+2.5 
+2.8 
+!2.l 
+3.7 
+5.3 
+5.4 
+4.3 

+10.2 


1860-62. 
* 

+°5.1 
—4.8 
+5.5 
+3.0 
+6.8 
+2.2 
+8.1 
+9.9 
+3.2 
+11.6 
+10.9 


-14,6 


-6.3 


January  ., 
February .. 

March  

April , 

May  

June 

July  

Augui)t  ... 
September 
October...., 
November 
December.. 

Year 


g 

. 

S. 

W. 

W. 

N. 

1854-59. 

1860-62. 

1854-69. 

1860-62. 

1854-59. 

1860-62. 

1854-59. 

+l5.7 

-i.8 

+3.1 

+5.3 

—4.1 

-§.5 

-i.9 

+1.6 

+7.8 

+7.4 

+3.4 

—1.8 

—2.7 

—7.1 

+3.2 

+8.4 

+4.4 

+5.7 

—3.8 

—2.2 

—3.6 

+2.1 

+5.8 

+0.4 

+2.5 

—2.4 

—4.4 

—3.4 

+0.6 

+1.4 

+0.8 

+3.5 

—1.7 

—2.6 

—3.6 

+  1.6 

+4.7 

+1.5 

+4.0 

-0.4 

—2.2 

—3.6 

+2.6 

+2.7 

+0.8 

+2.5 

—3.4 

—3.2 

—4.2 

+1.8 

+  1.1 

+2.0 

+1.8 

—2.0 

—2.3 

-3.4 

+  5.1 

+6.1 

+1.6 

—0.2 

—4.4 

—3.5 

—5.4 

+3.7 

+14.1 

+3.0 

+1.3 

—3.0 

—3.7 

—2.4 

+9.9 

+6.0 

+0.7 

—0.3 

—2.9 

—2.5 

—4.2 

+18.0 

+0.6 

+0.1 
+2.2 

+5.2 
+2.7 

-3.4 

—5.0 

—4.6 
-4.6 

+3.9 

+3.9 

—2.9 

—3.2 

1860-62. 

—12.4 
-1.4 
—4.5 
—4.2 
—2.6 
—2.1 
—2.3 
—4.3 
—0.6 
—5.1 
—3.6 
—4.3 

—4.6 


*  Mo  case  of  a  8.  £.  Resultant  in  January,  1860-62. 
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TABLE  XV. 

Monthly  and  Annctal  Means  of  the  Barometric  Pressure  for  each  of  the 
Twenty-four  Hours  of  Toronto  Astronomical  Time,  and  for  the  Twtinty- 
four  Hours  collectively,  from  Hourly  Observations  in  the  Six  Years 
FROM  1st  July,  1842,  to  30th  June,  1848. 

Barometer  at  32°  =  29  inches  -1-  the  numbers  in  the  Table. 


Toronto 

Astro- 
nomical 

Jan. 

Feb 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Annual 
Means. 

Time. 

0 

in. 

0.610 

in. 

0.623 

in. 
0.630 

in 
0.674 

in. 
0.573 

in. 

0.590 

in 

0.602 

in. 
0.654 

in. 
0.659 

in. 

0.666 

in. 
0.626 

in. 
0.640 

in. 
0.629 

1 

.596 

.606 

.616 

.666 

.663 

.580 

.593 

.646 

.649 

.653 

.615 

.628 

.618 

2 

.593 

.596 

.604 

.654 

.555 

.572 

.584 

.635 

.636 

.645 

.608 

.621 

.608 

3 

.599 

.596 

.600 

.644 

.546 

.535 

.576 

.624 

.628 

.643 

.610 

.620 

.605 

4 

.604 

.596 

.600 

.640 

.540 

.558 

.570 

.620 

.625 

.643 

.612 

.632 

.603 

6 

.610 

.600 

.605 

.642 

.538 

.553 

.564 

-617 

.625 

.647 

.616 

.634 

.604 

6 

.618 

.607 

.609 

.642 

.540 

.553 

.567 

.618 

.626 

.652 

.621 

.640 

.608 

7 

.622 

.614 

.615 

.643 

.544 

.556 

.569 

.619 

.632 

.656 

.622 

.644 

.611 

8 

.623 

.616 

.622 

.652 

.653 

.560 

.574 

.628 

.641 

.660 

.662 

.643 

.615 

9 

.623 

.618 

.627 

.653 

.562 

.571 

.686 

.633 

.642 

.663 

.662 

.641 

.620 

10 

.621 

.617 

.622 

.650 

.565 

.573 

..588 

.6.33 

.643 

.665 

.621 

.641 

.620 

11 

.619 

.614 

.626 

.648 

.566 

.575 

.590 

.635 

.642 

.663 

.618 

.638 

.620 

12 

.618 

.602 

.619 

.644 

.562 

.868 

.686 

.633 

.637 

.663 

.626 

.637 

.616 

1.3 

.620 

.602 

.619 

.637 

.560 

.566 

.584 

.629 

.636 

.666 

.626 

.635 

.615 

1-1 

.625 

.604 

.618 

.636 

.558 

.565 

.583 

.626 

.636 

.664 

.629 

.641 

.615 

16 

.623 

.604 

.613 

.637 

.560 

.566 

.583 

.626 

.636 

.662 

.628 

.641 

.615 

16 

.617 

.605 

.613 

.638 

.562 

.572 

.587 

.•629 

.640 

.664 

.628 

.635 

.616 

17 

.613 

.607 

.620 

.646 

.574 

.585 

.598 

.635 

.648 

.668 

.626 

.634 

.621 

18 

.617 

.614 

.626 

.673 

.582 

.595 

.603 

.651 

.665 

.664 

.6.30 

.649 

.6.31 

19 

.622 

.625 

.637 

.685 

.589 

.602 

.610 

.659 

.672 

.677 

.638 

.654 

.639 

20 

.634 

.638 

.643 

.692 

.592 

.605 

614 

.663 

.674 

.684 

.647 

.665 

.646 

21 

.641 

.644 

.645 

.693 

.590 

.604 

.614 

.666 

.678 

.686 

.648 

.669 

.648 

22 

.643 

.643 

.644 

.692 

.590 

.603 

.613 

.667 

.676 

.684 

.651 

.673 

.648 

23 

.631 

.639 

.6.38 

.685 

.583 

.598 

.609 

.662 

.669 

.679 

.642 

.659 

.641 

.618 

.614 

.622 

.657 

.565 

.577 

.589 

.638 

.647 

.663 

.626 

.643 

.621 
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TABLE  XVI. 


MOKTHLY   AND   ANNUAL    MeANS    OF   THE    BAROMETRIC    PRESSURE    IN    EACH   OF    THE 

Thirty-one  Years  from  1841  to  1871,  with  the  Monthly  and  Annual 
Means  for  the  whole  period,  and  for  three  groups  of  Twelve,  Nine, 
AND  Ten  Years  respectively  ;  also,  the  probable  Variability  of  thb 
Monthly  and  Annual  Means  in  a  single  year. 

Barometer  at  S2''  =  27  inches  -}-  the  numbers  iu  the  Table. 


Years. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Get. 

Nov. 

Dec. 

Yearly 
Means. 

1841 

2.666 

2.491 

2.654 

2.623 

2.543 

2.544    2.617 

2.701 

2.604 

2.644 

2.568 

2.598 

2.604 

1842 

.509 

.547 

.634 

.5.55 

.585 

.586 

.657 

.710 

.659 

.640 

.609 

.650 

.612 

1843 

.596 

.557 

.558 

.598 

.615 

.552 

.620 

.680 

.691 

.543 

.668 

.666 

.612 

1844 

.612 

.660 

.653 

.737 

.550 

.609 

.537 

.529 

.731 

.636 

.611 

.649 

.618 

1845 

.624 

.575 

.592 

.599 

.636 

.598 

.508 

.632 

.561 

.794 

.508 

.692 

.610 

1846 

.617 

.662 

.603 

.702 

.507 

.594 

.585 

.638 

.625 

.696 

.671 

.642 

.628 

1S47 

.595 

.620 

.676 

.573 

.584 

.562 

.631 

636 

.610 

.675 

.685 

.657 

.625 

1848 

.666 

.608 

.648 

.731 

.496 

.544 

.575 

.644 

.590 

.601 

.654 

.678 

.620 

1849 

.803 

.754 

.714 

.586 

.673 

.626 

.684 

.622 

.684 

.602 

.587 

.680 

.668 

1850 

.687 

.594 

.600 

.565 

.558 

.644 

.688 

.601 

.624 

.597 

.657 

.676 

.616 

1851 

.610 

.756 

.657 

.599 

.630 

.602 

.555 

.670 

.759 

.597 

.632 

.665 

.645 

1852 

.575 

.528 

.592 

.415 

.619 

.521 

.610 

.666 

.702 

.661 

.575 

.600 

.589 

1853 

.716 

.585 

.555 

.567 

.597 

.616 

.653 

.590 

.642 

.651 

.794 

.601 

.631 

1854 

.610 

.698 

.527 

.636 

.565 

.550 

.639 

.646 

.701 

.698 

.441 

.589 

.608 

1855 

.643 

.628 

.515 

.652 

.650 

.612 

.609 

.652 

.721 

.554 

.666 

.704 

.626 

1856 

.673 

.491 

.561 

.577 

.581 

.546 

.589 

.520 

.600 

.709 

.644 

.713 

.600 

1857 

.740 

.739 

.598 

.528 

.534 

.425 

.687 

.593 

.712 

.669 

.526 

.621 

.606 

1858 

.679 

.663 

.622 

497 

.583 

.604 

.603 

.618 

.650 

.684 

.629 

.696 

.627 

1859 

.681 

.635 

.415 

.533 

.659 

.618 

.647 

.598 

.669 

.617 

.677 

.711 

.622 

1860 

.646 

.635 

.513 

.576 

.665 

.496 

.562 

.581 

.674 

.673 

.525 

.669 

.593 

1861 

.665 

.547 

.623 

.562 

.5+4 

.568 

.549 

.652 

.609 

.621 

.539 

.748 

.602 

1862 

.731 

.611 

.506 

.724 

.588 

.563 

.646 

.616 

.683 

.621 

.638 

.680 

.625 

1863 

.650 

.795 

.665 

.644 

.617 

.551 

.595 

.644 

.733 

.700 

.558 

.700 

.654 

1864 

.592 

.494 

.510 

.595 

.471 

.653 

.637 

.544 

.610 

.523 

.581 

.522 

.560 

1865 

.692 

.705 

.530 

.615 

.584 

.631 

.593 

.679 

.718 

.621 

.657 

.678 

.634 

18G6 

.722 

.710 

.669 

.608 

.483 

.619 

.604 

.560 

.621 

.708 

.614 

.649 

.622 

1867 

.571 

.661 

.715 

.526 

.476 

.616 

.604 

.691 

.715 

.667 

.586 

.649 

.615 

1868 

.599 

.747 

.671 

.585 

.519 

.658 

.699 

.643 

.660 

.759 

.651 

.622 

.643 

1869 

.570 

.519 

.652 

.520 

.481 

.585 

.666 

.663 

.764 

.573 

.652 

.726 

.598 

1870 

.628 

.534 

.646 

.607 

.562 

.572 

.531 

.581 

.752 

.615 

.694 

.535 

.596 

1871 

.762 

.634 

.572 

.457 

.617 

.642 

.553 

.677 

.720 

.635 

.642 

.676 

.607 

Meanp. 
1S41-.V-' 

2.6.300 

2.6127 

2.6.317 

2.6069 

2.6830 

2.5818  •2.5972 

2.6441 

2.0533 

2.6405 

2.6187 

2.6461 
2.6724 

2.6206 
2.6128 

M«11I18. 

185:V61 

2.6726 

2.6246 

2.6477 

2.5698 

2.5804 

2.5483  2.6042 

2.6056 

2.6642 

2.6529 

2.6046 

MeBn°. 

lHtVJ-71 

2.6417 

2.6410  2. 613(i 

2.5881 

2.5398 

2.689o'2.6818 

2.6097 

2.697r, 

2.0422 

2.6073 

2.0337 

2.6154 
2.6168 

M«anfi. 

1S41-71 

2.6461 

2. 62.'i3  2.6016 

2.5901 

2.5701 

2.5744 

2..'J943 

2.0218 

2.6708 

2.6446 

2.6109 

2.6497 

Varia- ) 
blllty.  / 

.0434 

.0577 

.0472 

.0493 

.0557 

.0342 

.0273 

.0324 

.0373 

.0403 

.0463 

.0381 

.0140 
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TAELE  XVII. 

Highest  Readings  of  the  Barometer  observed  ik  each  Month  and  in  thb 
Year,  from  1841  to  1871,  together  wi'ch  the  Averages  derived  from 
Thirty-one  Years,  and  from  groups  of  Twelve,  Nine,  and  Ten  Years. 

The  inonih  in  which  the  Hirjhcst  Reading  of  each  year  occurs  is  indicated  iy  an  asterisk. 
Barome'uBr  at  32°  =  27  inches  -\-  the  numbers  in  the  Table. 


Years. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

A  us. 

Sept. 

Oct. 

Not. 

Dec. 

Year. 

1841 

3.355 

3.016 

3.230 

3.185 

2.813 

2.761 

2.933 

3.021 

2.964 

3.091 

3.078 

3.417 

3.417 

1842 

3.'i08 

3.032 

3.177 

3.074 

3.035 

3.016 

3.001 

2.993 

2.991 

2.994 

3.182 

3.223 

3.258 

1843 

3.211 

3.078 

3.087 

2.95>' 

3.102 

2.890 

2.941 

2.961 

3.016 

3.067 

3.088 

3.263 

3.263 

1844 

3.188 

3.100 

3.191 

3.265 

3.04S 

3.046 

2.864 

2.922 

3.123 

3.090 

2.973 

3.140 

3.265 

1845 

3.206 

3.164 

2.984 

2.922 

3.012 

2.875 

2.798 

2.917 

3.025 

3.242 

3.129 

3.215 

3.242 

1846 

3.335 

3.255 

3.117 

3.194 

2.862 

3.015 

3.027 

2.844 

2.955 

3.201 

3.206 

3.23S 

3.. 335 

1847 

3.272 

3.100 

3.064 

3.03S 

2.970 

2.883 

2.886 

2.953 

3.007 

3.396 

3.256 

3.126 

3.396 

1848 

3.298 

3.160 

3.026 

3.089 

2.861 

2.917 

2.800 

2.865 

2.974 

3.047 

3.104 

3.147 

3.298 

1849 

3.502 

3.332 

3.174 

3.032 

3.214 

2.939 

3.052 

2.821 

3. 124 

3.016 

2.995 

3.276 

3.502 

1850 

3.249 

3.302 

3.266 

3.0SS 

2.999 

2.942 

2.832 

2.907 

3.018 

2.990 

3.102 

3.260 

3.302 

1851 

3.428 

3.325 

3.078 

3.307 

3.074 

3.034 

2.811 

2.995 

3.231 

3.005 

3.416 

3.232 

3.428 

1852 

3.037 

3.371 

3.332 

2.822 

3.128 

2.938 

2.918 

2.955 

3.006 

3.140 

3.184 

3.210 

3.371 

1853 

3.315 

2.9.37 

3.168 

2.974 

3.074 

2.982 

2.906 

2.850 

2.999 

3.066 

3.270 

2.984 

.  3.315 

1854 

3.219 

3.172 

3.098 

3.233 

2.986 

2.955 

2.885 

2.845 

3.142 

3.121 

3.196 

3.245 

3.245 

1855 

3.552 

3.088 

3.078 

2.998 

2.902 

2.811 

2.833 

3.019 

3.092 

2.923 

3.131 

3.201 

3.552 

1856 

3.280 

3.086 

3.082 

3.099 

2.969 

2.798 

2.S44 

2.797 

3.013 

3.200 

3.04h 

3.480 

3.480 

1857 

3.168 

3.361 

3.006 

3.006 

2.896 

2.707 

2.848 

2.860 

3.076 

2.994 

3.281 

3.258 

3.361 

1858 

3.408 

3.060 

3.159 

3.006 

3.198 

2.891 

2.915 

2.939 

3.098 

3.042 

2.970 

3.3.51 

3.408 

1859 

3.311 

3.002 

3.205 

3.046 

2.986 

2.966 

3.141 

2.811 

3.049 

2.962 

3.252 

3.392 

3.. 392 

1860 

3.142 

3.136 

2.934 

3.265 

2.886 

2.859 

2.8.39 

2.903 

3.170 

2.982 

2.959 

3.267i 

3.267 

1861 

3.330 

3.144 

3.200 

3.120 

2.955 

2.810 

2.830 

2.902 

3.104 

3.054 

3.000 

3.182^ 

3.330 

1862 

3.300 

3.138 

2.828 

3.117 

2.942 

3.109 

2.957 

2.977 

3.031 

3.039 

3.469 

3.453 

3.469 

1863 

3.378 

3.502 

3.180 

3.078 

2.901 

2.844 

2.912 

2. 989 

3.140 

3.218 

3.181 

3.313' 

3.502 

1864 

3.102 

3.124 

3.067 

2.964 

2.788 

2.961 

2.831 

2.863 

2.975 

2.890 

3.126 

3. -327 

3.327 

1865 

3.191 

3.232 

3.058 

3.156 

3.003 

2.877 

2.976 

2.959 

3.021 

3.045 

3.354 

3.151 

3.354 

1S66 

3.940 

3.364 

3.089 

2.972 

2.866 

2.907 

2.915 

2.977 

2.936 

3.210 

3.372 

3.313! 

3.940 

1867 

3.046 

3.332 

3.127 

2.9.58 

3.093 

2.870 

2.935 

2.839 

3.117 

3.184 

2.939 

3.228 

3.332 

1868 

3.145 

3.445 

3.274 

3.097 

2.907 

2.921 

2.782 

2.915 

2.998 

3.158 

3.068 

3.027 

3.445 

1869 

2.932 

3.088 

3.104 

2.912 

2.803 

2.982 

2.950 

2.960 

3.045 

2.988 

3.104 

3.223 

3.223 

1870 

3.212 

3.175 

3.174 

2.956 

2.918 

2.878 

2.773 

2.977 

3.001 

3.162 

3.071 

3.066 

3.212 

1871 

3.388 

3.119 

2.969 

3.116 

2.952 

2.795 

2.842 

2.847 

3.090 

3.042 

3.315 

3.027 

3.388 

1841-52 
1853-61 
1862-7] 

3.2783 

3.1863 

3.1438 

3.0812 

3.0098 

2.9405 

2.9053 

2.9295 

3.0362 

3.1073 

3.1428 

3.2288 

3.3398 

3.3028 

3.1096 

3.1089 

3.0830 

2.98.36  2.8643 

2.8934 

2.8807 

3.0826 

3.0382 

3.1230 

3.2622 

3.3722 

3.2634 

3.2519 

3.0870 

3.0326 

2.9173J2.9144 

2.8873 

2.9303 

3.0354 

3.0936 

3.1999 

3.2128 

3.4192 

1841-71 

3.2806 

3.1852 

3.1154 

3. 0630 

2.9724i2.9100 

2  8960 

2.9156 

3.0494  3.0828 

3.1555 

3.2334 

3.3748 
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TABLE  XVIII. 

Lo^vEST  Readings  op  the  Barometer  observed  in  each  Month  and  in  the 
Year,  from  1841  to  1871,  together  with  the  Averages  derived  from 
Thirty-one  Years,  and  from  groups  of  Twelve,  Nine,  and  Ten  Years. 

The  month  in  which  the  Lowest  Reading  of  each  year  occurs  is  indicated  by  an.  asterisk. 
Barometer  at  32°  =  27  inches  +  the  numbers  in  the  Table. 


Tears. 

Jan. 

Feb.. 

Mar. 

April. 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1841 

1.981 

1.727 

1.985 

1.873 

2.070 

2.336 

2.263 

2.361 

2.259 

2.10? 

2.027 

1.672 

1.672 

1842 

1.962 

1.879 

1.872 

2.fi05 

2.086 

2.191 

2.267 

2.335 

2.140 

2.113 

1.781 

1.964 

1.781 

1843 

1.579 

1.879 

1.635 

2.000 

2.114 

2.166 

2.. 307 

2.255 

2.152 

2.050 

2.021 

2.202 

1.579 

1844 

1.014 

2.262 

2.166 

2.371 

1.966 

2.273 

2.1.57 

2.125 

2  292 

1.86< 

2.04- 

1.970 

1.614 

1845 

2.111 

2.070 

1.939 

2.164 

2.006 

2.182 

i  2.101 

2.289 

2.151 

2.302 

2.053 

2.217 

1.939 

1846 

1.829 

1.917 

1.927 

2.085 

2.177 

2.241 

2.258 

2.320 

2.246 

1.998 

2.005 

2.02U 

1.829 

1847 

1.840 

1.721 

2.109 

2.073 

2.099 

2.010 

2.308 

2.263 

2.182 

2.014 

2.222 

1.951 

1.721 

1848 

2.021 

1.897 

2.108 

2.291 

2.140 

2.168 

2.115 

2.112 

1.863 

2.025 

1.864 

1.937 

1.863 

1849 

2.046 

2.102 

1.902 

2.027 

1.980 

2.330 

"2.309 

2.140 

1.999 

2.064 

2.158 

2.175 

1.902 

1850 

1.910 

1.535 

1.594 

1.856 

1.890 

2.363 

2.273 

2.238 

2.244 

2.176 

2.264 

1.8411 

1.535 

1851 

1.793 

2.004 

2.279 

2.080 

2.108 

2.262 

2.284 

2.365 

2.186 

2.171 

1.965 

1.857 

1.793 

1852 

1.907 

1.669 

1.603 

1.778 

2.168 

1.973 

2. 135 

2.310 

1.910 

2.138 

1.943 

1.966 

1.603 

1853 

1.653 

2.074 

1.892 

1.985 

2.213 

2.265 

2.274 

2.300 

1.946 

1.985 

2.159 

1.952 

1.653 

1854 

1.693 

2.002 

1.788 

2.045 

2.066 

2.287 

2.. 308 

2.384 

2.302 

1.731 

1.685 

1.917 

1.685 

1855 

1.717 

2.172 

1.792 

2.233 

2.283 

1.942 

2.337 

2.130 

2.247 

1.945 

1.983 

1.459 

1.459 

1856 

2.186 

1.778 

1.828 

2.081 

2.125 

2.207 

2.241 

2.174 

2.149 

2.217 

1.902 

1.4!i9 

1.459 

1857 

2.181 

2.152 

2.115 

1.898 

2.199 

1.952 

2.255 

2.155 

2.248 

2.289 

1.452 

1.852 

1.452 

1858 

1.973 

1.940 

1.849 

2.011 

2.032 

2.147 

2.290 

2.231 

2.167 

2.000 

2.190 

2.008 

1.849 

1859 

1.934 

1.877 

1.286 

1.993 

2.224 

2.260 

2.159 

2.306 

2.038 

2.018 

1.881 

2.201 

1.286 

1860 

2.155 

1.920 

2.044 

1.896 

2. 088 

1.909 

2.167 

2.211 

2.233 

2.019 

1.844 

1.838 

1.838 

1861 

2.006 

1.979 

2.0.34 

2.055 

1.644 

2.176 

2.269 

2.382 

2.076 

1.998 

2.005 

2.171 

1.644 

1862 

1.965 

2.011 

1.805 

2.076 

2.238 

2.163 

2.196 

2.326 

2.107 

2.047 

2.132 

2.105 

1.805 

isas 

1.846 

2.037 

2.129 

1.704 

2.011 

1.982 

2.390 

2.321 

2.259 

2.272 

2.096 

1.709 

1.704 

1864 

1.910 

2.009 

1.829 

2.301 

2.166 

2.007 

2.319 

2.099 

2.230 

2.026 

1.071 

1.854 

1.671 

1865 

2.114 

2.082 

1.707 

1.980 

2.179 

2.2.32 

2.247 

2.308 

2.443 

1.779 

1.949 

1.920 

1.707 

1866 

2.110 

2.126 

2.043 

1.927 

1.919 

1.967 

2.. 305 

2.258 

2.142 

2.082 

1.855 

1.807 

1.807 

1867 

1.920 

1.799 

1.912 

1.930 

2.044 

2.143 

2.292 

2.287 

2.354 

2.051 

1.843 

1.708 

1.768 

1868 

1.975 

2.129 

2.049 

1.962 

2.190 

2.274 

2.340 

2.220 

2.334 

2.152 

2.165 

1.824 

1.824 

1869 

2.074 

1.845 

2.178 

1.896 

2.054 

2.074 

2.193 

2.338 

2.. 369 

2.144 

1.793 

1.992 

1.793 

1870 

1.166 

1.900 

1.881 

2.273 

2.116 

2.184 

2.185 

2.224 

2.413 

2.046 

2.076 

1.807 

1.166 

1871 

2.048 

1.073 

2.074 

2.014 

2.265 

2.039 

2.225 

2.141 

2.300 

2.163 

2.012 

1.976 

1.673 

1841-52 

1.8828 

1.8885 

1.9266 

2.0494 

2.0670 

2.2079 

2.2.314 

2.2!594 

2.1353 

2.0848 

2.0291 

1.9812 

1.7359 

1853-61 
1862-71 

1.9442 

1.9882 

1.8476 

2.0219 

2.0971 

2.1272 

2.2544 

2.2522 

2.1562 

2.0224 

1.9001 

1.8730 

1.5916 

l.912(f 

1.9011 

1.9607 

2.0063 

2.1182 

2.1065 

2.2692 

2.2522 

2.2951 

2.0762 

1.9592 

1.882S 

1.6918 

1841-71 

1.9103 

1.9409 

1.9146 

2.0275 

2.0923 

2.1618 

2.2503 

2.2551  2.1929 

2.0639 

1.9691 

1.9180 

1.6798 

24 


TORONTO   METEOROLOGICAL   OBSERVATIONS. 


TABLE  XIX. 


Ravge  of  the  Barometer,  expressed  in  inches,  in  each  Month  and  in  the 
Year,  from  1841  to  1871,  together  with  the  Averages  derived  from 
THE  Thirty-one  Years,  and  from  groups  of  Twelve,  Nine,  and  Ten 
Years. 


Years. 

Jan. 

Feb. 

Mar. 

April. 

May.  1  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec.      Yea'r. 

1841 

1.374 

1.289 

1.245 

1.312 

0.743 

0.425 

0.670 

0.660 

0.705 

0.989 

1.051 

1.745 

1.745 

184-2 

1.296 

1.153 

1.305 

1.069 

0.949 

0.825 

0.734 

0.058 

0.8.51 

0.881 

1.401 

1.259 

1.477 

1843 

1.6.S2 

1.199 

1.452 

0.958 

0.988 

0.724 

0.634 

0.706 

0.864 

1.017 

1.067 

1.061 

1.684 

1844 

1.574 

0.838 

1.025 

0.894 

1.082 

0.773 

0.707 

0.797 

0.831 

1.226 

0.927 

1.170 

1.651 

1845 

1.095 

1  094 

1.045 

0.7C8 

1.006 

0.693 

0.697 

0.628    0.874 

0.940 

1.076 

0.998 

1.303 

1846 

1.506 

1.338 

1.190 

1.109 

0.685 

0.804 

0.769 

0.524    0.709 

1.203 

1.201 

1.218 

1.506 

1847 

1.432 

1.379 

0.955 

0.96f, 

0.871 

0.873 

0.578 

0.690    0.825 

1.382 

1.034 

1.171 

1.675 

1848 

1.277 

1.263 

0.918 

0.798 

0.721 

0.749 

0.685 

0.753   i.in 

1.022 

1.240 

1.210 

1.4.35 

1819 

1.456 

1.230 

1.272 

1.005 

1.234 

0.609 

0.743 

0.681 

1.125 

0.952 

0.837 

1.101 

1.600 

1850 

1 .  339 

1.767 

1.672 

1.232 

1.109 

0.579 

0.559 

0.669 

0.774 

0.823 

0.838 

1.420 

1.767 

1851 

1.635 

1.321 

0.799 

1.227 

0.966 

0.772 

0.527 

0.630 

1.045 

0.834 

1.4.51 

1.375 

1.635 

1852 

1.130 

1.702 

1.729 

1.044 

0.960 

0.965    0.783 

0.645 

1.096 

1.002 

1.241 

1.244 

1.768 

1853 

1.662 

0.863 

1.276 

0.989 

0.861 

0.717 

0.632 

0.550 

1.053 

1.081 

1.111 

1.0.32 

1.662 

1854 

1.526 

1.170 

1.310 

1.188 

0.920 

0.668 

0.577 

0.461 

0.840 

1.390 

1.511 

1.328 

1.560 

1855 

1.835 

0.916 

1.287 

0.765 

0.619 

0.869 

0.496 

0.889 

0.845 

0.978 

1.148 

1.742 

2.093 

1856 

1.094 

1.308 

1.254 

1.018 

0.844 

0.591 

0.603 

0.623 

0.864 

0.983 

1.146 

2.021 

2.021 

1857 

0.987 

1.209 

0.891 

1.108 

0.697 

0.765 

0.593 

0.705 

0.828 

0.705 

1.829 

1.406 

1.909 

1858 

1.435 

1.120 

1.310 

0.995 

1-166 

0.744 

0.625 

0.708 

0.931 

1.042 

0.780 

1.343 

1.559 

1859 

1.377 

1.125 

1.9'i9 

1.053 

0.762 

0.706 

0.982 

0..505 

1.011 

0.944 

1.371 

1.191 

2.106 

18C0 

0.987 

1.216 

0.890 

1.369 

0.798 

0.9.50 

0.682 

0.692 

0.937 

0.963 

1.115 

1.429 

1.429 

1861 

1.324 

1.165 

1.166 

1.065 

1..311 

0.634 

0.561 

0.520 

1.028 

1.056 

0.995 

1.011 

1.686 

1862 

1.3.35 

1.127 

1.023 

1.041 

0.704 

0.946 

0.761 

0.651 

0.924 

0.992 

1.3.37 

1.348 

1.664 

1863 

1.532 

1.465 

1.051 

1.374 

0.890 

0.862 

9.622 

0.668 

0.881 

0.946 

1.085 

1.544 

1.798 

18(;4 

1.192 

1.115 

1.238 

0.663 

0.622 

0.954 

0.512 

0.764 

0.745 

0.864 

1.455 

1.473 

1.656 

1865 

1.077 

1.150 

1.351 

1.176 

0.824 

0.645 

0.729 

0.051 

0..''>78 

1.266 

1.405 

1.225 

1.647 

18-16 

1.8.30 

1.238 

1.046 

1.045 

0.947 

0.940 

0.610 

0.719 

0.794 

1.128 

1.517 

1.506 

2  133 

186- 

1.126 

1.533 

1.215 

1.028 

1.049 

0.727 

0.643 

0.532 

0.763 

1.133 

1.096 

1.460 

1.564 

1868 

1.170 

1.316 

1.225 

1.135 

0.717 

0.647 

0.442 

0.695 

0.664 

1.006 

0.903 

1.203 

1.621 

1869 

0.858 

1.243 

0.926 

1.016 

C.749 

O.'JOS 

0.757 

0.622 

0.676 

0.844 

1.311 

1.231 

1.430 

1870 

2.046 

1.275 

1.293 

0.683 

0.802 

0.694 

0.588 

0.753 

0..5S8 

1.116 

0.995 

1.259 

2.046 

1871 
1841-52 

1.340 

1.446 

0.895 

1.102 

0.687 

0.756 

0.617 

0.706 

0.790 

0.879 

1.303 

1.051 

1.715 

1.3955 

1.2977 

1.2173 

1.0318 

0.9428 

0.7326 

0.6738 

0.6701 

0.9008 

1.0226 

1.1137 

1.2477 

1.6038 

1853-61 

1.3586 

1.1213 

1.2614 

1.0611 

0.8864 

0.7371 

0.6390 

0.6281 

0.9263 

1.0158 

1.2228 

1.3892 

1.7806 

1862-71 
1841-71 

1.3.506 

1.2908 

1.1263 

1.0263 

0.7991 

0.8079 

0.6181 

0.6781 

0.7403 

1.0174 

1.2407 

1.3300 

1.7274 

1.3703 

1.2443 

1.2007 

1.0385 

0.8801 

0.7582  0.6457 

0.6605 

0.8565 

1.0189 

1.1864 

1.3153 

1.6950 

2& 
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TABLE  XX. 

Normal  Daily  Means  of  the  Barometric  Pressure,  and  the  Pressure  of 
Vapour,  on  every  Fifth  or  Sixth  Day  in  the  Year,  from  observations 
IN  the  Ten  Years,  1859-68,  inclusive. 


Date. 

Barometric 

Pressure. 

Pressure 

of 
Vapoiir. 

Date. 

Barometric 
Pressure. 

Pressure 

of 
Vaponr. 

Date. 

Barometric 
Pressure. 

Pres'^ure 

of 
Vap(>ur. 

Jan. 
5 

29.646 

0.105 

May. 
5 

29.569 

0.243 

Sept. 
5 

29.651 

0.413 

10 

.642 

.105 

10 

.559 

.260 

10 

.661 

.394 

15 

.641 

.105 

15 

.552 

.277 

15 

.669 

.374 

20 

.643 

.106 

20 

.549 

.295 

20 

.675 

.354 

25 

.647 

.107 

25 

.551 

.313 

25 

.677 

.333 

30 

.652 

.108 

30 

.558 

.332 

30 

.676 

.313 

Feb. 
4 

.655 

.109 

June. 
5 

.667 

.351 

Oct. 
5 

.671 

.293 

9 

.655 

.111 

10 

.578 

.371 

10 

.661 

.275 

14 

.651 

.112 

15 

.589 

.391 

15 

.649 

.259 

19 

.642 

.115 

20 

.597 

.411 

20 

.634 

.244 

24 

.629 

.118 

25 

.602 

.430 

25 

.620 

.2.30 

30 

.603 

.448 

30 

.607 

.218 

Mar. 
1 

.614 

.122 

July. 
5 

.601 

.463 

Nov. 
5 

.600 

.206 

6 

.599 

.126 

10 

.598 

.476 

10 

.597 

.195 

11 

.587 

.131 

15 

.594 

.486 

15 

.601 

.184 

16 

.580 

.136 

20 

.592 

.492 

20 

.609 

.172 

21 

.577 

.142 

26 

.591 

.494 

25 

.621 

.161 

26 

.579 

.148 

30 

.593 

.493 

30 

.635 

.149 

31 

.584 

.156 

April. 
5 

.591 

.164 

Aug. 
5 

.597 

.489 

Doc. 
5 

.647 

.138 

10 

.596 

.173 

10 

.004 

.481 

10 

.656 

.129 

15 

.599 

.185 

15 

.012 

.472 

15 

.661 

.121 

20 

.596 

.197 

20 

.621 

.460 

20 

.661 

.114 

25 

.590 

.211 

25 

.031 

.446 

25 

.657 

.110 

30 

.580 

.227 

30 

.641 

.430 

30 

.651 

.107 

26 
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TABLE  XXI. 

Change  in  Barojietric  Pressure,  Pressure  of  Dry  Air,  and  Pressure  of 
Vapour,  which  takes  place  in  Two  Hours,  during  winds  from  each  of 
THE  Thirty-two  Points  of  the  Compass. 


Barometric  Pre 

Wind 

from 

Apiilto 
Sept. 

Oct.  to 
March. 

N. 

+  .0083 

+  .0088 

N.  bE. 

+  .0058 

+  .0035 

N.  N  E. 

+  .0029 

—  .0026 

N.E.bN. 

—  .0005 

—.0092 

N.  E. 

—.0041 

—  .0158 

N  E.bE. 

—  .0074 

—  0220 

E.  N.  E. 

—.0099 

—  .0272 

E.bN. 

—.0112 

—.0310 

E. 

—.0113 

—  03.34 

E.  bS. 

—.0103 

—.0343 

E.  8.  E. 

—.0086 

—.0340 

S.E.bE. 

-.0068 

—.0329 

S.  E. 

—.0055 

—  •0312 

S.  E.  b  S 

—.0052 

—■0293 

S.  S.  E. 

—  .0058 

—.0273 

S.  bE. 

—  .0071 

—  .0250 

S. 

—.0085 

—.0222 

S.bW. 

—.0093 

—  0187 

8.  S.  W. 

—  .0090 

—  .0145 

8.  W.  b  8. 

—  .0071 

—.0094 

S.W. 

—.0038 

—.00.37 

S.W.bW 

+  .0005 

+  .0022 

w.s  w. 

+  .0052 

+  .0079 

W.bS. 

+  .0096 

+  .0129 

w. 

+  .0131 

+  .0168 

W.bN. 

+  .0153 

+  .0196 

W.N.W. 

+  .0162 

+  .0211 

N.W.bW. 

+  .0160 

+  .0214 

N.W. 

+  .0151 

+  .0208 

N.W.bN. 

+.0137 

+  .0191 

N.N.W. 

+  .0121 

+  .0166 

N.bW. 

+  .0103 

+  .0132 

Pressure  of  Dry  Air. 


Tear. 

+  .0083  I 
+  .0044  I 
—.0001  ' 

—  .0050  ^ 

—.0100  j 

—.0146  ! 
i 
—.0184 

—.0208  I 

—.0218  I 

—  .0214 
—.0199 

—  .OlSO 

—  .0160 
-0147  t 
—.01.32 
— .0:.34  I 

—.0131  : 

—.0123 : 

—.0106 
-.0(177 

—  .0036 
+  .0014 
+  .0066 
+  .0115 
+  .0154 
+  .0181 
+  .0194 
+  .0194 
+  .0184 
+  .0167 
+  .0144 
+  .0116 


April  to 

Sept. 

Oct.  to 
March. 

+  .0144 

+  .0110 

+  .0117 

+  .0046 

+  .0082 

—.0027 

+  .0040 

—.0105 

—.0007 

—.0182 

—.0054 

—.0252 

—.0093 

—  .0309 

—.0120 

—.0349 

—.0131 

—.0372 

—.0127 

—.0379 

—.0114 

—.0373 

—.0098 

—.0359 

—.0086 

—.0341 

—.0084 

—.0321 

—.0093 

—.0298 

—.0109 

—.0272 

—.0124 

—.0239 

—  0131 

—  .0199 

—.0122 

—.0149 

—.0093 

—.0090 

—.0044 

—  .0027 

+  .0018 

+  .0038 

+  .0084 

+  .0099 

+  .0146 

+  .0152 

+  .0195 

+  .0194 

+  .0225 

+  .0223 

+  .0237 

+  .0241 

+  .0234 

+  .0247 

+  .0222 

+  .0242 

+  .0204 

+  .0227 

+  .0186 

+  .0200 

+  .0166 

+  .0161 

Tear. 


+.0127 
+  .0083 
+.0032 
—.0027 
—.0088 
—.0146 
—.0195 
—.0228 
—.0244 
—.0243 
—.0230 
—.0211 
—.0192 
—.0178 
-.0170 
—.0166 
—.0161 
—.0149 
—.0124 
—.0086 
—.0033 
+  .0028 
+  .0091 
+  .0148 
+  .0194 
+  .0224 
+  .0239 
+  .0239 
+  .0230 
+  .0213 
+  .0190 
+  .0162 


Pressure  of  Vapour. 


April  to 

Sept. 

Oct.  to 
March. 

—  0057 

—.0026 

—.0056 

—.0019 

—.0052 

—.0010 

—.0045 

.0000 

—  .0034 

+  .0010 

—.0020 

+  .0019 

—.0005 

+  .0027 

+  .0009 

+  .0033 

+  .0020 

+  .0036 

+  .0028 

+  .0037 

+  .0032 

+  .0037 

+  .0034 

+  .0035 

+  .0035 

+  .0032 

+  .0036 

+  .0029 

+  .0039 

+  .0025 

+  .0041 

+  .0021 

+.0042 

+  .0016 

+  .0040 

+  .0010 

+  .0032 

+  .0003 

+  .0019 

—.0004 

+  .0001 

—.0012 

—  .0021 

—.0019 

—.0042 

—  .0025 

—  0060 

—.0029 

—.0073 

—.0033 

—.0079 

—.0035 

—.0079 

—  0037 

—.0075 

—.0038 

—.0069 

—.0038 

—.0063 

—.0037 

—.0059 

—.0035 

—.0057 

—.0031 

Year. 


—  .0042 
—.0037 

—  .0030 
—.0021 

—  .0011 
.0000 

+  .0009 
+  .0017 
+  .0024 
+  .0028 
+  .0032 
+  .0034 
+  .0036 
+  .0037 
+  .0037 
+  .0036 
+  .0033 
+  .0027 
+  .0018 
+  .0007 
—.0006 
—.0019 
—.0030 
—.0040 

—  .0047 
—.0052 
—.0054 
—.0054 
—.0053 
—.0051 

—  .0049 
—.0046 


TORONTO   METEOROLOGICAL    OBSERVATIONS. 


TABLE  XXII. 

Monthly  and  Axxual  Means  of  the  Press l^re  of  Dry  Air  for  each  of  the 
Twenty-four  Hours  of  Toronto  Astronomical  Time,  and  for  the  Twenty- 
four  Hours  collectively,  from  Hourly  Observations  in  the  Six  Ye.\r3 
from  1st  July,   1842  to  30th  June,  1848. 

Pressure  of  Dry  Au'  =  29  inches  +  the  numbers  iu  the  Table. 


Toronto 
Astro- 
nomical 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 
Means. 

Time. 

in. 

0.484 

0 

in. 

0.509 

In. 

0.494 

in. 
0.455 

in. 

0.237 

in. 

0.144 

in 

0.091- 

in. 

0.108 

in. 

0.240 

in. 
0.405 

in. 
0.433 

in. 

0.507 

in. 

0.342 

1 

.469 

.491 

.474 

.446 

.232 

.134 

.077 

.094 

.233 

.394 

.419 

.492 

.330 

2 

.464 

.479 

.461 

.433 

.227 

.129 

.072 

.084 

.219 

.389- 

.412 

.484 

.321 

3 

.471 

.479 

.457 

.424 

.225 

.121 

.067 

.077 

.213 

.387 

.416 

.487 

.319 

4 

.479 

.479 

.460 

.421 

.219 

.117 

.061 

.078 

.214 

.390 

.420 

.497 

.320 

5 

.487 

.486 

.464 

.422 

.217 

.117 

.061 

.079 

.214 

.393 

.427 

.500 

.323 

6 

.497 

.498 

.473 

.430 

.230 

.129 

.067 

.088 

.226 

.408 

.434 

.509 

.332 

7 

.504 

.507 

.484 

.436 

.246 

.146 

.085 

.118 

.246 

.415 

.437 

..515 

.345 

8 

.505 

.512 

.493 

.449 

.266 

.167 

.113 

.143 

.266 

.422 

.439 

.516 

.358 

9 

.506 

.515 

.498 

.452 

.280 

.191 

.138 

.164 

.269 

.429 

.440 

.615 

.366 

10 

.505 

.515 

.500 

.454 

.289 

.200 

.152 

.174 

.282 

.434 

.441 

.617 

.372 

11 

.504 

.513 

.502 

.453 

.295 

.209 

.164 

.185 

.288 

.441 

.441 

.514 

376 

12 

.505 

.501 

.491 

.452 

.297 

.201 

.167 

.186 

.283 

.435 

.451 

.512 

.373 

13 

.509 

.592 

.494 

.446 

.299 

.207 

.169 

.190 

.289 

.445 

.453 

.514 

.376 

14 

.513 

.504 

.495 

.448 

.299 

.213 

.173 

.193 

.295 

.445 

.456 

.623 

.380 

15 

.513 

.507 

.492 

.451 

.303 

.219 

.181 

.199 

.300 

.444 

.468 

.521 

.382 

16 

.508 

.510 

.492 

.452 

.307 

.231 

.189 

.204 

.308 

.446 

.457 

.516 

.385 

17 

.505 

.510 

.499 

.465 

.317 

.241 

.201 

.215 

.318 

.452 

.455 

.514 

.391 

18 

.503 

.522 

.610 

.494 

.312 

.228 

.167 

.215 

.328 

.446 

.456 

.630 

.393 

19 

.509 

.533 

.520 

.497 

.306 

.216 

.149 

.188 

.309 

.453 

.463 

.537 

.390 

20 

.521 

.542 

.517 

.498 

.298 

.202 

.135 

.166 

.294 

.446 

.469 

.646 

.386 

21 

.523 

.542 

.519 

.488 

.282 

.186 

.124 

.144 

.284 

.440 

.466 

.645 

.379 

22 

.523 

.538 

.511 

.481 

.273 

.171 

.111 

.138 

.267 

.433 

.462 

.545 

.371 

23 

.608 

.532 

.502 

.469 

.257 

.154 

.105 

.121 

.255 

.424 

.449 

.528 

.359 

.500 

.510 

.492 

.454 

.272 

.179 

.126 

.148 

.269 

.425 

.444 

.516 

.301 

28 


TORONTO    METEOROLOGICAL    OBSERVATIONS. 


TABLE  XXIII. 
Monthly  and  Annttai,  Means  of  the  Pees.sure  of  Dry  Air  from   1841   to 

1871,     OMITTING     1847,     WITH    THE     MONTHLY    AND    ANNUAL     MeANS    FOR    THE 
WHOLE   PERIOD,    AND   FOR  THREE   GROUPS   OF    ELEVEN,    NiNE,    AND    TeN    YeAR.S. 

Pressure  =  27  inches  +  the  numher-s  in  the  Table. 


Tears. 

Jan. 

Feb. 

Mar. 

April. 

May.  j  June    July. 

Aug. 

Sept. 

1 
Oct. 

Nov. 

Dec. 

Tear. 

1841 

2.529 

I        '        '        1        ! 

2.382    2.527    2.447!  2.2871  2.090 

2.170 

2.215 

2.152 

2.433 

2.396    2.444 

2.3-39 

1842 

2.378 

2.410    2.475J  2.349!  2.362    2.237 

2.217 

2.221    2.311 

2.384 

2.443    2.54( 

2.361 

1843 

2.460 

2.501    2.467    2.409    2.375    2.157 

2.177 

2.172 

2.291 

2.324 

2.507 

2.510 

2.363 

1844 

2.515 

2.532    2.505    2.491    2.237    2.216 

2.058 

2.056 

2.352 

2.404 

2-439 

2-413 

2.. 351 

1845 

2.. 500 

2.4481  2.432    2.P96    2.362|  2.175 

2.041 

2.108 

2.190 

2.523 

4-325 

2.580 

2.341 

1846 

2.482 

2.479]  2.443    2.486    2.1541 

2.158 

2.070 

2.110 

2.137 

2.435 

2.444 

2.508 

2.325 

1847 

2.487 

2.512,  2.5621     ... 

2.265 

2.186 

2.115 

2.166 

2.251 

2.434 

2.479 

2.50.5 

1848 

2.527    2.494    2.515|  2. .560 

2.185 

2.131 

2.107 

2.122 

2.272!  2.339 

2-493 

.2.539 

2.357 

1849 

2.714 

2.6351  2.5571  2.404 

2.403 

2.167 

2.160 

2.126    2.299 

2.3.51 

2-349 

2.5-5-2 

2.393 

ISaO 

2.545 

2.466 

2.472!  2.386 

2.. 315 

2.182 

2.027 

2.063    2.238 

2.337 

2.450 

2.-566 

2.337 

1851 

2.482 

2.613 

2.500    2.402 

2.322 

2.193 

2.041 

2.187    2.310 

2.307 

2-469 

2.5-5e 

2.365 

1852 

2.476 

2.409 

2.455    2.240 

2.353 

2.127 

2.150 

2.186    2.336 

2.377 

2-398 

2.439 

2.329 

1853 

2.601 

2.465 

2.408    2.357 

2.300 

2.126 

2.230 

2.078    2.243 

2.425 

2.591 

2.476 

2.358 

1854 

2.485 

2.584 

2.369'  2.430 

2.2781  2.117 

2.090 

2.168    2.271 

2.408 

2.259 

2.470 

2.328 

1855 

2.514 

2.537 

2.381    2.446 

2.393    2.10s 

2.081 

2.209 

2.378 

2.304 

2.475 

2.57c 

2.367 

1856 

2.589 

2.409 

2.460 

2.376 

2.324 

2.117 

2.102 

2.102 

2.249 

2.475 

2.463 

2.601 

2.356 

1857 

2.653 

2.589 

2.472 

2.374 

2.283 

2.074 

2.068 

2.126 

2.319 

2.423 

2.367 

2.47C 

2.352 

1858 

2.541 

2.580 

2.501 

2.323 

2.345 

2.141 

2.125 

2.142    2.266 

2.426 

2.466 

2.567 

2.-369 

1859 

2.551 

2.515 

2.245 

2.381 

2.361 

2.265|  2.177 

2.136 

2.331 

2.400 

2.484 

2.610 

2.371 

1860 

2.533 

2.520 

2.362 

2.393 

2.228 

2.084 

2.136 

2.119 

2.332 

2.400 

2.327 

2.551 

2.332 

1861 

2.549 

2.414 

2.493 

2.. 365 

2.314 

2.192 

2.084 

2.158 

2.209 

2.327 

2.359 

2.594 

2.338 

1862 

2.624 

2.501 

2.372 

2.542 

2..3.''.7 

2.219 

2.075 

2.106 

2.265 

2.318 

2.465 

2.536 

2.-363 

1863 

2.506 

2.682 

2.549 

2.464;  2.3181  2.179 

2.062 

2.139J  2.382 

2.437 

2.358 

2.569 

2.387 

1864 

2.479 

2.372 

2.373 

2.403|  2.I39J  2.274 

2.156 

2.029 

2.262 

2.273 

2.397 

2.396 

2.296 

1865 

2.502 

2.597 

2.369 

2.414 

2.307 

2.201 

2.192 

2.246 

2.260 

2.379 

2.470 

2.547 

2.374 

1866 

2.617 

2.598 

2.543 

2.414 

2.273 

2.140 

2.071 

2.171 

2.272 

2.434 

2.421 

2.-529 

2.374 

1867 

2.482 

2.526 

2.596 

2.347 

2.244|  2.188 

2.148 

2.118 

2.345 

2.393 

2.411 

2.546 

2.362 

1868 

2.504 

2.658 

2.529 

2.417 

2.222 

2.237 

1.981 

2.181 

2.285 

2.541 

2.474 

2.514 

2.379 

1869 

2.439 

2.402 

2.544 

2.349 

2.224 

2.220 

2.098 

2.208 

2.-334 

2.350J  2.391 

2.686 

2.. 345 

1870 

2.509 

2.433 

2.528 

2.410 

2.281 

2.088 

2.010 

2.094 

2.310 

■2.318 

2.417 

2.40S 

2.317 

1871 

Means. 
1841-52 

Means. 
1853-61 

Means. 
1862-71 

2.649 

2.522 

2.415 

2.264 

2.335 

2.162 

2.133 

2.120 

2.403 

2.382 

2.503 

2.479 

2.364 
2.3510 

2.5098 

2.4881 

2.4862 

2.4155 

2.3050 

2.1666 

2.1107 

2.1424 

2.2625 

2.38-31 

2.4285 

2.5149 

2.5573 

2.5126 

2.4101 

2.3828 

2.3140 

1 

2.1360 

2.1214 

2.1376 

2.2886 

2.3987 

2.4212 

2.5474 

2.3523 
2.3561 

I 

2.5311 

1 
2.52912.4818 

2.4024  2.2680 

2.1908 

2.0926 

2.1412 

2.3118 

2.3825 

2.4307 

2.5108 

[ 

Means. 
1841-71 

2.5312 

2.5091 

2.4619  2.4013  2.2954 

2.1655 

2.1079 

2.1405 

2.2868 

2.3876 

2.4270 

2.523S 

2.3531 

29 


TORONTO   METEOROLOGICAL   OBSERVATIONS. 

TABLE  XXIV. 

Monthly  Means  of  TE>rPERATURK,  Bahosieter,  and  Pressure  of  Dry  Air,  at 
THE  Hours  2,  4,  10,  12,  18  and  20,  Toronto  Mean  Time,  from  the  Years 
1841-71  inclusivt:,  omitting  broken  years.     (See  Introduction.) 


Temperature. 


Toronto 
Mean 
Time. 

Jan. 

Feb. 

March. 

April. 

May. 

1 
June.    July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2 

26.6 

26.9 

34.2 

46.8 

57.9 

68.2      74.5 

73.2 

64.9 

51.8 

40.0 

29.0 

4 

26.1 

20.6 

34.0 

46.6 

57.8 

68.1 

74.3 

72.9 

64.4 

50.8 

39.0 

28.2 

10 

22.9 

22.4 

28.6 

39.2 

49.0 

58.2 

63.9 

62.8 

56.8 

44.2 

35.5 

25.4 

12 

22.2 

21.7 

27.6 

38.2 

47.5 

66.7 

62.2 

61.2 

54.5 

43.1 

34.8 

25.0 

18 

21.2 

19.7 

25.2 

36.2 

47.1 

57  0 

62.1 

59.8 

52.4 

41.4 

34.0 

24.1 

20 

21.3 

20.2 

27.4 

.  40.1 

51.7 

61.7 

67.6 

65.8 

57.6 

44.4 

34.7 

24.3 

Means. 

23.4 

22.9 

29.5 

41.2 

51.8 

61.6  j  67.4 

65.9 

58.2 

46.0 

36.4 

26.0 

Barometric  Pressure. 

Pressure  =  29  inches  4-  numbers  in  tlie  Table. 

2 

.614 

.602 

.578 

.580 

.558 

.564 

.586  1   .613 

.661 

.628 

.591 

626 

4 

.024 

.003 

.575 

.569 

.546 

.551 

.672 

.600 

.650 

.627 

.597 

.6.36 

10 

.647 

.622 

.603 

.594 

.568 

.570 

.589 

.619 

.671 

.650 

.612 

.653 

12 

.644 

.613 

.599 

.592 

.505 

.568 

.589 

.620 

.668 

.648 

609 

.650 

18 

.640 

.026 

.602 

.603 

.581 

.584 

.607 

.636 

.689 

.652 

613 

.648 

20 

.053 

.643 

.616 

.613 

.591 

.594 

.618 

.645 

.698 

.668 

.628 

.661 

Means. 

.637 

.618 

.596 

.592 

.568 

.572 

.593 

.622 

.673 

.645 

.608 

.646 

Pressure  of  Dry  Air. 

Pressure  =  29  inclies  +  numbers  in  the  Table. 

2 

.492 

.481 

.435 

.377 

.257 

.121 

.064 

.092 

.239 

..355 

.404 

.497 

4 

.605 

.482 

.434 

.370 

.2i2 

.116 

.058 

.089 

.238 

.360 

.413 

.508 

10 

.533 

.507 

.469 

.405 

.300 

.185 

.121 

.157 

.290 

.401 

.433 

.527 

12 

.531 

.500 

.467 

.406 

.302 

.192 

.133 

.171 

.298 

.403 

.431 

.528 

18 

.529 

.519 

.477 

.427 

.320 

.201 

.144 

.195 

.334 

.410 

.437 

.525 

20 

.543 

.536 

.486 

.427 

.311 

.181 

.119 

.186 

.303 

.416 

.452 

.539 

Means. 

.522 

.504 

.461 

.402 

.290 

.16ft 

.106 

.143 

.284 

.392 

.428 

.620 

80 


TORONTO   METEOROLOGICAL   OBSERVATIONS. 


TABLE  XXV. 

Monthly  and  Annual  Me.4.ns  of  the  Pressure  of  Vapour  for  each  of  the 
Twenty-four  Hours  of  Toronto  Astronomical  Time,  and  for  the  Twenty- 
four  Hours  collectively,  from  Hourly  Observations  in  the  Six  Years, 
July  1,  1842,  to  June  30,  1848. 


Toronto 

Astro- 
nomical 

Jan, 

Feb. 

Mar. 

April. 

May. 

June 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Annual 
Means. 

Time. 

0 

0.126 

0.114 

0.136 

0.219 

0.336 

0.446 

0.511 

0.546 

0.419 

0.261 

0.193 

0.133 

0.287 

1 

.127 

.115 

.142 

.220 

.331 

.446 

.516 

.552 

.416 

.259 

.196 

.136 

.288 

2 

.120 

.117 

.143 

.221 

.328 

.443 

.512 

.551 

.417 

.256 

.196 

.137 

-288 

3 

.128 

.117 

.143 

.220 

.321 

.444 

.509 

.547 

.415 

.256 

.194 

.138 

.286 

4 

.125 

.117 

.140 

.219 

.321 

.441 

.509 

.542 

.411 

.253 

.192 

.135 

.284 

5 

.123 

.114 

.141 

.220 

.321 

.436 

.503 

.538 

.411 

.249 

.189 

.134 

.282 

6 

.121 

.109 

.136 

.212 

.310 

.424 

.500 

.530 

.400 

.244 

.187 

.131 

.275 

7 

.118 

.107 

.131 

.207 

.293 

.410 

.484 

.501 

386 

.241 

.185 

.129 

.•:6  5 

8 

.118 

.104 

.129 

.203 

.287 

.393 

.461 

.485 

.375 

.2-38 

.183 

.127 

.259 

9 

.117 

.103 

.129 

.201 

.282 

.380 

.448 

.469 

.373 

.234 

.182 

.126 

.254 

10 

.116 

.102 

.126 

.196 

.276 

.373 

.436 

.459 

.361 

.231 

.180 

.124 

.248 

11 

.115 

.101 

.124 

.195 

.271 

.366 

.426 

.450 

.354 

.222 

.177 

.124 

.244 

12 

.113 

.101 

.128 

.192 

.265 

.367 

.419 

.447 

.354 

.228 

.175 

.125 

.243 

13 

.111 

.100 

.125 

.191 

.261 

.359 

.415 

.439 

..347 

.221 

.173 

.123 

.239 

14 

.112 

.100 

.123 

.188 

.259 

.352 

.410 

.433 

.341 

.219 

.173 

.US 

.236 

15 

.110 

.097 

.121 

.186 

.257 

.347 

.402 

.427 

.336 

.218 

.170 

.120 

233 

16     - 

.109 

.095 

.121 

.186 

.2.55 

.341 

.398 

.425 

.332 

.218 

.171 

.120 

.2.31 

17 

.108 

.097 

-121 

.181 

.257 

.344 

.397 

.420 

.330 

.216 

.171 

.120 

.230 

18 

.114 

.092 

.116 

.179 

.270 

.367 

.436 

.436 

.337 

.218 

.174 

.119 

.238 

19 

.113 

.092 

.117 

.188 

.283 

.386 

.461 

.471 

.363 

.224 

.175 

.117 

.249 

20 

.113 

.096 

.126 

.194 

.294 

.403 

.479 

.497 

.380 

.238 

.178 

.120 

.260 

21 

.118 

.102 

.126 

.205 

.308 

.418 

.490 

.522 

.394 

.246 

.183 

.124 

.270 

22 

.120 

.105 

.133 

.211 

.317 

.432 

.502 

.529 

.409 

.251 

.189 

.128 

.277 

23 

.123 

.107 

.136 

.216 

.326 

.444 

.504 

.541 

.414 

.255 

.193 

.131 

.283 

Monthlj 
Means 

0.118 

0.104 

0.130 

0.203 

0.293 

0.398 

0.464 

0.490 

0.378 

0.238 

0.182 

0.127 

0.260 

&1 


TORONTO   METEOROLOGICAL   OBSERVATIONS. 


TABLE  XXVI. 


Monthly  and  Annual  Means  of  the  Pressure  of  Vapour  from  1841  to  1871 
■wTfH  the  Monthly  and  Annual  Means  for  the  whole  period,  and  for 
three  groups  of  Elea^en,  Nine,  and  Ten  Years  respectively,  1847  being 
oahtted  from  the  combinations. 


1 

Yearp. 

1 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Ojt. 

Nov. 

Dec. 

Year. 

ISil 

.135 

.107 

.131 

.173 

.258 

.453 

.450 

.483 

.453 

.210 

.173 

.153 

.265    f 

18-1 2 

.130 

.138 

.162 

.199 

.227 

.347 

.438 

.491 

.3.50 

.251 

.173 

.111 

.251 

1843 

.136 

.056 

.091 

.190 

.240 

.395 

.443 

.507 

.400 

.219 

.161 

.147 

.249 

1844 

.096 

.128 

.146 

.247 

.313 

.393 

.478 

.477 

.379 

.231 

.172 

.135 

.266 

1815 

.124 

.127 

.160 

.203 

.273 

.424 

.467 

.524 

.371 

.271 

.184 

.102 

.269 

1846 

.li;3 

.113 

.159 

.216 

.353 

.436 

.514 

.528 

.486 

.260 

.227 

.134 

.297 

1847 

.109 

.108 

.114 

.310 

..370 

.517 

.470 

.359 

.242 

.206 

.164 

1848 

.139 

.120 

.1.32 

.170 

.311 

.413 

.469 

.524 

.320 

.262 

.101 

.140 

.263 

1849 

.089 

.112 

.157 

.182 

.270 

.456 

.523 

.496 

.385 

.251 

.238 

.127 

.274 

1850 

.142 

.128 

.129 

.179 

.246 

.403 

.501 

.538 

.386 

.260 

.207 

.111 

.279 

1851 

.129 

.143 

.157 

.197 

.308 

.410 

.515 

.484 

.449 

.291 

.103 

.109 

.279 

1852 

.096 

.119 

.135 

.177 

.267 

.390 

.461 

.481 

.366 

.282 

.176 

.159 

.260 

1853 

.110 

.117 

.145 

.212 

.297 

.491 

.425 

.513 

.399 

.223 

.201 

.122 

.271 

1S54 

.122 

.110 

.156 

.207 

.288 

.431 

.550 

.475 

.430 

.287 

.180 

.109 

.279 

1855 

.125 

.038 

.132 

.208 

.258 

.406 

.530 

.441 

.406 

.247 

.190 

.123 

.263 

1856 

.080 

.030 

.099 

.203 

.259 

.432 

.489 

.419 

.351 

.231 

.179 

.110 

.244 

1857 

.083 

.147 

.124 

.156 

.254 

.35.3 

.520 

.467 

.393 

.243 

.157 

.149 

.254 

1858 

.1.34 

.080 

.119 

.176 

.2.39 

.465 

.481 

.478 

.384 

.256 

.162 

.123 

.259 

1859 

.126 

.117 

.168 

.154 

.298 

..355 

.471 

.403 

.337 

.214 

.190 

.099 

.249 

1860 

.110 

.112 

.148 

.185 

.338 

.414 

.427 

.463 

.342 

.272 

.195 

.115 

.260 

1861 

.102 

.130 

.127 

.1:^9 

.232 

.377 

.467 

.495 

.400 

.292 

.178 

.1.51 

.26i 

1832 

.103 

.107 

.132 

.184 

.253 

.346 

.413 

.510 

.418 

.300 

.171 

.142 

.262 

1803 

.140 

.110 

.116 

.181 

.299 

.373 

.535 

.506 

.350 

.260 

.198 

.129 

.266 

1SG4 

.110 

.119 

.135 

.194 

.333 

.380 

.473 

.516 

.347 

.248 

.182 

.121 

.263 

1805 

.086 

.105 

.159 

.203 

.278 

.432 

.402 

.434 

.458 

.240 

.186 

.129 

.259 

1866 

.101 

.108 

.124 

.195 

.212 

.381 

.535 

.390 

.349 

.272 

.192 

.118 

.248 

1867 

.086 

.132 

.116 

.181 

.23? 

.429 

.458 

.475 

.369 

.272 

.173 

.101 

.252 

1808 

.092 

.086 

.140 

.170 

.299 

.422 

.619 

.463 

.375 

.216 

.175 

.105 

.264 

1869 

.127 

.114 

.105 

.173 

.258 

.307 

.470 

.458 

.430 

.221 

.160 

.138 

.252 

1870 

.115 

.099 

.116 

.198 

.282 

.485 

.623 

.488 

.442 

.295 

.175 

.129 

.279 

1871 

.110 

.100 

.154 

.194 

.283 

.332 

.422 

.458 

.317 

.250 

.136 

.094 

.242 

Muans. 

1841-51 

oraittin? 

1847 

.1226 

.1174 

.1417 

.1939 

.2787 

.4109 

.4835 

.5030 

..3950 

.2535 

.1850 

.1298 

.2684 

Meanp. 
1853-01 

.1102 

.1090 

.1353 

.1888 

.2737 

.4141 

.4844 

.4689 

.3824 

.2517 

.  1813 

.1223 

.2601 

Muang 

1802-71 

.1070 

.1089 

.1297 

.1873 

.27-30 

.3997 

.4910 

.4098 

.3855 

.2574 

.1748 

.1200 

.2587 

HeauA. 
1841-71 

.1137 

.1124 

.1358 

.1902 

.2753 

.4103 

.4863 

.4817 

..3879 

.2543 

.1805 

.1235 

.2027 
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TABLE  XXVII. 

Monthly  and  Annual  Meass  of  the  Relative  Humidity  for  each  of  the 
Twenty-four  Hours,  Toronto  Astronoiiical  Time,  and  for  the  Twenty- 
four  Hours  collectively,  from  Hourly  Observations  in  the  Six  Years 
from  July  1,  1842,  to  June  30,  1848. 


Toronto 
Astro- 
nomical 
Time. 

0 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 
Dec. 

Means. 

80 

73 

68 

66 

68 

71 

65 

71 

73 

75 

79 

79 

72 

1 

80 

72 

70 

64 

65 

69 

-63 

70 

71 

73 

79 

79 

71 

2 

81 

71 

69 

63 

64 

67 

62 

68 

70 

72 

79 

79 

70 

3 

80 

72 

69 

62 

63 

67 

61 

67 

70 

72 

79 

79 

70 

i 

80 

73 

69 

63 

63 

65 

61 

67 

70 

73 

81 

80 

70 

5 

81 

74 

72 

64 

64 

66 

61 

68 

72 

76 

83 

82 

72 

6 

83 

76 

73 

67 

65 

67 

64 

71 

77 

81 

85 

83 

74 

7 

83 

76 

75 

72 

69 

72 

69 

76 

81 

83 

86 

83 

77 

8 

83 

77 

77 

74 

73 

76 

76 

82 

83 

85 

86 

82 

79 

9 

84 

78 

79 

77 

77 

80 

80 

84 

85 

86 

87 

83 

82 

10 

84 

79 

80 

77 

78 

82 

81 

84 

86 

87 

87 

83 

82 

11 

84 

79 

80 

79 

79 

83 

83 

85 

86 

88 

87 

82 

83 

12 

86 

80 

83 

79 

80 

85 

84 

87 

87 

89 

88 

85 

84 

13 

85 

80 

82 

79 

81 

86 

86 

88 

87 

89 

88 

84 

85 

14 

86 

82 

82 

80 

84 

86 

86 

89 

87 

89 

89 

82 

85 

15 

86 

80 

82 

81 

85 

87 

87 

89 

88 

89 

89 

85 

86 

16 

85 

80 

83 

82 

86 

87 

88 

90 

89 

90 

89 

85 

86 

17 

85 

78 

84 

81 

86 

87 

88 

90 

90 

90 

89 

84 

86 

18 

86 

79 

82 

80 

83 

86 

86 

90 

90 

90 

89 

85 

86 

19 

86 

80 

81 

77 

78 

81 

81 

86 

88 

90 

90 

85 

84 

20 

86 

80 

79 

72 

74 

78 

76 

81 

84 

88 

88 

85 

81 

21 

88 

78 

74 

71 

73 

75 

73 

80 

80 

83 

85 

84 

79 

22 

83 

74 

73 

69 

70 

74 

71 

75 

77 

78 

83 

82 

76 

23 

81 

72 

70 

68 

69 

73 

67 

73 

75 

75 

82 

80 

74 

84 

77 

76 

73 

74 

77 

75 

80 

81 

83 

85 

82 

79 

33 


TORONTO    METEOROLOGICAL    OBSERVATIONS. 

TABLE  XXVIII. 

MoxTHLY   Means   of  the   Relatite   Humidity  from   1841   to   1871    inclusive, 
vriTR  THE  Average  derived  from  Thirty  Years. 

The  year  ISU  is  not  included  in  the  general  averages. 


'   Year. 

1  » 
Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 



1841 

!  87 

80 

79 

70 

67 

72 

74 

81 

83 

78 

81 

66 

78 

1842 

81 

84 

76 

71 

64 

70 

74 

79 

78 

S3 

SO 

78 

77 

1843  > 

85 

58 

74 

74 

6S 

81 

75 

80 

81 

83 

85 

85 

77 

1844 

83 

84 

81 

75 

76 

77 

77 

82 

79 

82 

85 

84 

81 

1845 

83 

80 

75 

73 

73 

79 

73 

79 

84 

83 

81 

79 

78 

1846 

87 

84 

81 

73 

77 

75 

76 

78 

82 

84 

85 

84 

80 

1847 

79 

83 

76 

73 

78 

77 

80 

S3 

81 

84 

86 

1848 

85 

80 

78 

68 

74 

72 

76 

77 

77 

81 

82 

83 

78 

1849 

75 

77 

81 

76 

79 

79 

78 

82 

82 

83 

88 

84 

79 

1850 

84 

82 

75 

74 

72 

77 

81 

84 

84 

83 

85 

82 

80 

1851 

83 

85 

81 

75 

76 

80 

84 

83 

84 

85 

86 

81 

82 

1852 

85 

83 

83 

76 

70 

74 

72 

78 

78 

83 

83 

83 

79 

1853 

82 

82 

81 

80 

80 

79 

70 

74 

79 

75 

81 

81 

79 

1854 

84 

86 

85 

80 

74 

74 

71 

72 

79 

80 

80 

80 

79 

1855 

82 

80 

81 

75 

65 

78 

79 

74 

79 

76 

74 

77 

77 

1856 

78 

76 

74 

75 

71 

79 

69 

73 

75 

75 

78 

82 

75- 

1857 

89 

84 

77 

74 

74 

77 

78 

77 

78 

78 

77 

SO 

79 

1858 

78 

77 

69 

66 

69 

69 

70 

70 

74 

72 

79 

81 

73 

1859 

81 

79 

75 

63 

67 

69 

70 

70 

75 

72 

78 

87 

74 

1860 

81 

81 

71 

74 

76 

71 

72 

7G 

74 

81 

80 

84 

77 

1861 

88 

84 

80 

73 

69 

69 

73 

78 

79 

82 

79 

79 

78 

1862 

81 

84 

82 

73 

65 

66 

72 

74 

80 

82 

80 

83 

77 

1863 

85 

83 

78 

68 

69 

71 

78 

76 

75 

80 

80 

83 

77 

1864 

82 

82 

80 

75 

75 

63 

66 

73 

75 

80 

78 

82 

76 

1805 

81 

83 

79 

72 

69 

70 

65 

69 

75 

77 

77 

79 

75 

1866 

83 

81 

77 

65 

62 

72 

72 

73 

78 

75 

80 

79 

75 

1867 

82 

81 

78 

73 

72 

71 

00 

68 

73 

73 

75 

77 

74 

1868 

82 

81 

74 

71 

76 

74 

09 

70 

77 

77 

81 

83 

76 

1869 

80 

80 

78 

68 

67 

74 

77 

70 

79 

78 

84 

S3 

77 

1870 

82 

80 

78 

67 

63 

72 

74 

72 

79 

79 

79 

82 

76 

1871 

84 

77 

76 

i69 

63 

69 

72 

OS 

71 

72 

76 

80 

73 

83 

81 

78 

72 

71 

74 

73 

76 

78 

79 

81 

81 

77 

81 
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TABLE  XXIX. 

Monthly  Means  of  the  Extent  of  Sky  Clotjded,  derived  from  Six  Daily 
Observations,  in  each  of  the  Years  from  1S53  to   1871   inclusive,  the 

HEmSPHERE   BEING   EXPRESSED   BY    100. 




Years. 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

!  1853 

68 

74 

59 

46 

57 

43 

34 

47 

53 

49' 

74 

75 

57 

j  1854 

78 

71 

62 

63 

38 

49 

35 

44 

47 

65 

75 

79 

59 

1855 

79 

71 

67 

51 

46 

65 

59 

44 

45 

68 

60 

67 

60 

1856 

66 

55 

52 

60 

59 

47 

39 

4S 

49 

47 

81 

76 

57 

1857 

68 

72 

61 

54 

61 

09 

46 

47 

43 

62 

67 

73 

60 

1858 

61 

69 

50 

65 

69 

48 

50 

42 

41 

60 

81 

83 

60 

1859 

72 

74 

65 

59 

41 

50 

46 

40 

64 

64 

81 

73 

61 

1860 

71 

67 

49 

59 

57 

58 

43 

43 

48 

•  70  • 

70 

83 

60 

1861 

76 

83 

62 

61 

49 

45 

56 

54 

60 

61 

74 

62 

62 

1862 

73 

78 

63 

65 

45 

60 

56 

45 

47 

72 

79 

75 

63 

1863 

83 

66 

63 

54 

48 

54 

64 

45 

42 

64 

71 

72 

61 

1664 

67 

72 

66 

74 

68 

30 

44 

70 

58 

74 

75 

83 

65 

1865 

70 

71 

78 

61 

53 

62 

63 

38 

39 

58 

79 

73 

61 

1866 

76 

82 

65 

58 

54 

54 

50 

56 

57 

50 

72 

03 

61 

1867 

73 

82 

72 

62 

69 

45 

48 

50 

29 

48 

75 

78 

61 

1868 

77 

66 

58 

62 

67 

51 

59 

55 

62 

63 

78 

75 

64 

1869 

68 

75 

60 

61 

67 

67 

67 

53 

47 

60 

82 

83 

66 

1870 

77 

73 

68 

56 

61 

51 

58 

48 

53 

62 

60 

82 

62 

1871 

80 

71 

70 

71 

48 

46 

47 

51 

56 

68 

77 

81 

64 

73 

72 

63 

60 

56 

53 

50 

48 

50 

61 

74 

75 

61 

TABLE  XXX. 

Monthly  Means  of  the  Extent  of  Sky  Clouded  at  each  of  the  Six  Ordi- 
nary Observation  Hours,  derived  from  the  Nineteen  Years,  1853  to  1871 


INCLUSIVE. 


Toronto 
Astro- 
nomical 
Time. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

Year. 

2 
4 
10 
12 
18 
20 

76 
75 
67 

67 
74 
78 

75 
74 
66 

67 
75 

77 

66 
65 
53 

57 
65 
64 

66 
65 
53 
54 
61 
64 

64 
63 
46 
46 
58 
58 

69 
58 
47 
48 
54 
56 

58 
54 
42 
44 
52 
52 

57 
54 
41 
42 
49 
48 

55 
52 
43 
43 
52 
53 

65 
63 
56 
57 
63 
63 

78 
76 
72 
71 
72 
75 

79 
77 
70 
72 
75 
78 

66   1 

65 

55 

56 

62 

64 

61 

73 

72  ' 

63 

60 

56 

53 

50 

48 

50 

61 

74 

75 

TORONTO   METEOROLOGICAL   OBSERVATIONS. 


TABLE  XXXI. 

Depth   of  Rain  in   Inches  in  each  Month  and  in  the   Year,  from    1840  to 

1871  inclusive. 

Montlis  of  incomplete  years  not  included  in  general  means.     The  letter  R  denotes  that  Rain  fell,  but 
that  the  amorint  was  inappreciable. 


Tears. 

Jan. 

Feb. 

Mar. 

'April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1840 

1.395 

1.475 

1.640 

3.420 

4.150 

4.860 

5.270 

2.905 

1.330 

1.860 

1.220 

0.000 

29.575 

1841 

2.150 

0.000 

1.170 

1.370 

2.350 

1.560 

8.150 

6.170 

3.340 

1.360 

2.450 

6.600 

36.670 

1842 

2.170 

3.625 

3.150 

3.740 

1.275 

5.755 

3.050 

2.500 

6.160 

5.175 

5.310 

0.880 

42.790 

1843 

4.295 

0.475 

0.625 

3. 185 

1.570 

4.595 

4.605 

4.850 

9.760 

3.790 

4.765 

1.040 

43.555 

1844 

3.005 

0.430 

2.470 

1.515 

5.670 

3.535 

2.815 

184.5 

3.290 

2.300 

3.715 

2.195 

1.725 

6.245 

i.7eo 

1.105 

0.000 

1846 

2.335 

0.000 

•1.965 

1.300 

4.375 

1.920 

2.895 

1.770 

4.595 

4.180 

5.805 

1.215 

32.355 

1847 

2. 125 

0.550 

0.850 

2.870 

2.040 

2.625 

3.355 

2.140 

6.665 

4.390 

3.155 

1.185 

31.960 

1848 

2.245 

0.775 

1.220 

1.455 

2.520 

1.810 

1.890 

0.855 

3.115 

1.550 

2.020 

2.750 

22.205 

1849 

1.175 

0.240 

1.525 

2.655 

5,115 

2.020 

3.415 

4.970 

1.480 

5.965 

2.815 

0,840 

32.215 

1850 

1.250 

1.235 

0.745 

4.720 

0.545 

3.345 

5.270 

4.355 

1.735 

2.085 

2.955 

0.190 

28.430 

1851 

1.275 

2.600 

0.770 

2.295 

2.950 

2.695 

3.625 

1.360 

2.665 

1.680 

3.885 

1.075 

26.875 

1852 

0.000 

0.650 

3.080 

1.990 

1.125 

3.160 

4.025 

2.695 

3.630 

5.280 

1.775 

3.995 

31.405 

1853 

0.290 

1.030 

1.080 

2.625 

4.420 

1.550 

0.915 

2.575 

5.140 

0.875 

2.425 

0.625 

23.550 

1854 

1.270 

1.460 

2.425 

2.685 

4.630 

1.460 

4.805 

0.455 

6.375 

1.495 

1.115 

0.590 

27.765 

1855 

0.525 

1.770 

1.485 

2.030 

2.565 

4.070 

3.245 

1.455 

6.585 

2.485 

4.590 

1.845 

31.650 

1856 

0.000 

0.000 

0.000 

2.780 

4.580 

3.200 

1.120 

1.680 

4.105 

0.875 

1.375 

1.790 

21.505 

1857 

E. 

3.050 

0.335 

1.755 

4.145 

5.060 

3.475 

5.265 

2.640 

1.040 

3.235 

3.205 

33.205 

1858 

1.152 

R. 

0.917 

1.642 

6.367 

2.943 

3.072 

3.890 

0.735 

1.797 

3.879 

1.657 

28.051 

1859 

1.449 

0.455 

4.0.')4 

2.527 

3.410 

4.085 

2.611 

3.990 

3.525 

0.940 

5.193 

1.035 

33.274 

1860 

0.740 

1.330 

0.882 

1.282 

1.815 

2.136 

4.336 

3.405 

1.969 

1.618 

2.569 

1.362 

23.434 

1861 

0.685 

0.815 

2.125 

1.619 

3.38 

2.329 

2.635 

2.953 

3.607 

1.993 

'  4.294 

0.560 

26.996 

1862 

0.115 

0.180 

2.560 

2.235 

1.427 

1.007 

5.344 

3.483 

2.344 

2.684 

2.205 

1.945 

25.529 

1863 

1.122 

1.450 

0.687 

2.210 

3.363 

1.662 

3.408 

2.208 

1.235 

2.522 

3.656 

2.960 

20.483 

1864 

1.165 

0.397 

1.620 

3.633 

4.070 

0.570 

1.332 

5.060 

2.508 

S.321 

3.765 

2.045 

29.486 

1865 

0.440 

0.810 

3.050 

3.972 

4.005 

2.005 

2.470 

1.990 

2.450 

2.705 

0.975 

1.727 

26.599 

1866 

0.522 

0.830 

1.915 

1.675 

2.820 

2.720 

5.390 

4.457 

5.657 

2.470 

2.963 

2.790 

34.209 

1867 

R. 

1.328 

0.617 

2.147 

3.220 

0.885 

1.965 

2.440 

1.226 

1.970 

1.836 

1.408 

19.041 

1868 

R. 

0.040 

2.660 

O.990 

7.670 

2.217 

0.510 

1.502 

4.239 

1.365 

6.150 

0.005 

26.408 

1869 

0.887 

0.165 

0.985 

2.965 

2.805 

4.373 

4.610 

4.273 

4.027 

0962 

2.540 

2.690 

.31.182 

1870 

3.412 

0.520 

0.755 

2. 145 

1.160 

8.090 

1.896 

3.422 

0.794 

2.69C 

0.594 

2.430 

33.898 

1871 
Means 

0.864 
1.228 

0.040 

2.782 

3.318 

2.302 

3.340 

1.2.W 

2.800 

1.290 

1.185 

2.655 

0.940 

22.771 

0.894 

1.618 

2.439 

3.254 

2.978 

3.248 

3.021 

3.716 

2.389 

2.977 

1.654 

29.416 

TORONTO   METEOROLOGICAL   OBSERVATIONS. 


TABLE  XXXII. 

Depth  of  Snow  in  Inches  in  each  Month  and  in  the  Year,  from   1843  to 

1871  iNCLtrsivE. 
The  letter  S  denotes  tMt  Snov}  fell,  Tnit  that  the  amount  was  inappreciable. 


Years. 

Jan. 

Feb. 

Mar. 

AprU. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 
Tear. 

1843 

14.2 

14.4 

25.7 

0.1 

2.5 

1.2 

8.1 

66.2 

1844 

24.9 

10.0 

14.0 

S. 

12.0 

8.0 

4.2 

73.1 

1845 

22.7 

19.0 

2.8 

1.5 

S. 

5.0 

4.7 

55.7 

1846 

6.0 

46.1 

2.3 

1.3 

S. 

0.4 

6.0 

62.1 

1847 

7.5 

27.3 

4.2 

4.0 

S. 

S. 

6.8 

49.8 

1848 

7.1 

10.8 

9.7 

0.5 

0.0 

.1-4 

16.0 

46.0 

1849 

9.2 

19.2 

2.3 

1.7 

s. 

1.0 

9.0 

43.0 

1850 

5.2 

23.1 

11.2 

1.1 

S. 

0.0 

S. 

29.5 

70.1 

1851 

7.8 

2.4 

8.8 

1.2 

0.5 

0.3 

6.7 

10.7 

38.4 

1852 

30.9 

13.0 

19.5 

9.4 

S. 

0.0 

2.0 

20.1 

94.9 

1853 

7.5 

12.6 

7.1 

1.0 

S. 

S. 

2.7 

22.3 

53.2 

1854 

7.5 

18.0 

2.8 

2.7 

s. 

1.3 

17.2 

49.5 

1855 

23.3 

21.8 

18.1 

1.6 

0.9 

... 

0.8 

3.0 

29.5 

99.0 

1856 

13.6 

9.7 

16.2 

0.1 

S. 

0.1 

9.5 

16.3 

65.5 

1857 

21.8 

11.7 

11.3 

12.9 

'S. 

0.2 

6.9 

9.0 

73.8 

1858 

4.0 

26.7 

0.2 

0.1 

... 

S. 

4.0 

10.4 

45.4 

1859 

16.4 

8.3 

1.0 

1.2 

S. 

S. 

0.6 

37.4 

64.9 

1860 

8.7 

18.8 

2.4 

0.3 

S. 

1.9 

13.5 

45.6 

1861 

20.6 

29.7 

7.1 

6.9 

0.5 

S. 

3.2 

6.8 

7.'.  8 

1862 

27.4 

23.1 

18.5 

0.2 

0.5 

5.3 

10.4 

85.5 

1863 

20.6 

22.0 

11.4 

1.6 

0.1 

0.0 

0.1 

7.1 

62.9 

1864 

26.3 

9.5 

3.7 

3.5 

S. 

4.5 

27.1 

74.6 

1865 

14.8 

16.8 

18.9 

2.0 

4.5 

1.1 

5.2 

63.3 

1866 

10.3 

16.9 

7.2 

S. 

S. 

2.2 

15.5 

52.1 

1867 

42.0 

13.4 

33.4 

7.2 

S. 

0.0 

0.9 

13.6 

110.5 

1868 

14.6 

32.8 

4.2 

5.3 

2.0 

4.3 

15.5 

78.7 

1869 

9.8 

39.7 

15.0 

0.5 

S. 

2.3 

10.2 

7.1 

84.6 

1870 

21.3 

20.1 

62.4 

0.1 

... 

0.0 

3.1 

15.9 

122.9 

1871 

43.6 

23.0 

13.0 

1.3 

0.0 

4.5 

14.2 

99.6 
69.16 

Means.. 

16.88 

19.31 

12.22 

2.39 

0.07 

0.87 

3.28 

14.14 

TORONTO   METEOROLOGICAL   OBSERVATIONS. 


TABLE  XXXIII. 

Aggregate  of  Rain  and  Melted   Snow  in  Inches  for  each  Month  and  for 
THE  Year,  from  1843  to  1871  inclusive. 

T/te  months  of  incomplete  years  are  not  included  in  the  general  means. 


Years. 

Jan. 

Fob. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1843 

5.715 

1.915 

3.195 

3.195 

1.570 

4.595 

4.005 

4.850 

9.760 

4.04C 

4.8S5 

1.850 

50.175 

1841 

5.495 

1.430 

3.870    1.515 

5.670 

3.535 

2.815 

1845 

3.410 

2.300 

3.715 

2.195 

1.725 

6.245 

1.760 

1.605 

0.470 

1846 

2.935 

4.610 

2.195 

1.430 

4.375 

1.920 

2.895 

1.770 

4.595 

4.180 

5.845 

1.815 

38.505 

1847 

2.885 

3.280 

1.270 

3.270 

2.040 

2.625 

3.355 

2.140 

6.665 

4.390 

3.155 

1.865 

36.940 

1848 

2.955 

1.855 

2.190 

1.505 

2.520 

1.810 

1.890 

0.856 

3.115 

1.550 

2.100 

4.400 

23.805 

1849 

2.095 

2.160 

1.755 

2.825 

5.115 

2.020 

3.415 

4.970 

1.480 

5.965 

2.915 

1.800 

30.515 

1850 

1.770 

3.545 

1.885 

4.830 

0.545 

3.345 

5.270 

4.355 

1.735 

2.085 

2.955 

3.140 

35.440 

1851- 

2.055 

2.840 

1.650 

2.415 

3.000 

2.695 

3.025 

1.360 

2.665 

1.710 

4.555 

2.145 

30.715 

1852 

3.090 

1.950 

5.030 

2.930 

1.125 

3.160 

4.025 

2.095 

3.630 

5.280 

1.975 

0.005 

40.895 

1853 

1.040 

2.290 

1.790 

2.725 

4.420 

1.550 

0.915 

2.575 

5.140 

0.875 

2.695 

2.855 

28.870 

1854 

2.020 

3.260 

2.705 

2.955 

4.630 

1.460 

4.805 

0.455 

5.375 

1.495 

1.245 

2.310 

32.715 

1855 

2.855 

3.950 

3.295 

2.190 

2.655 

4.070 

3.245 

1.455 

5.585 

2.565 

4.890 

4.795 

41.550 

1856 

1.360 

0.970 

1.620 

2.790 

4.580 

3.200 

1.120 

1.680 

4.105 

0.885 

2.325 

3.420 

28.055 

1857 

2.180 

4.220 

1.465 

3.045 

4.145 

5.000 

3.475 

5.265 

2.640 

1.060 

3.925 

4.105 

40.586 

1858 

1.552 

2.670 

0.937 

1.652 

6.3G7 

2.943 

3.072 

3.890 

0.735 

1.797 

4.279 

2.697 

32.591 

1859 

3. 089 

1.285 

4.154 

2.647 

3.410 

4.085 

2.611 

3.990 

3.525 

0.940 

5.253 

4.775 

39.764 

1860 

1.610 

3.210 

1.122 

1.312 

1.815 

2.136 

4.-336 

3.405 

1.959 

1.61S 

2.759 

2.712 

27.994 

1861 

2.745 

3.785 

2.835 

2.309 

3.430 

2.329 

2.635 

2.953 

3.007 

1.993 

4.614 

1.240 

34.475 

1862 

2.855 

2.490 

4.410 

2.255 

1.427 

1.007 

5.344 

3.48.'! 

2.344 

2.734 

2.735 

2.9S5 

34.069 

1863 

3.182 

3.650 

1.827 

2.370 

3.373 

1.662 

3.408 

2. 208 

1.2.35 

2.522 

3.066 

3.670 

32.773 

1864 

3.795 

1.347 

1.990 

3.9S3 

4.070 

0.570 

1.332 

5.000 

2.50S 

3.321 

4.215 

4.755 

36.946 

1865 

1.920 

2.490 

4.940 

4.172 

4.005 

2.005 

2.470 

1.990 

2.450 

3.155 

1.085 

2.247 

.32.929 

1866 

1.552 

2.520 

2.635 

1.675 

2.8iO 

2.720 

5.390 

4.457 

6.057 

2.470 

3.183 

4.340 

39.419 

1867 

4.200 

2.668 

3.957 

2.807 

3.220 

0.885 

1.965 

2.410 

1.220 

1.970 

1.925 

2.7GS 

30.091 

1868 

1.460 

3.320 

3.080 

1.520 

7.670 

2.217 

0.510 

1.502 

4.239 

1.505 

5.580 

1 .  555 

.34.278 

1809 

1.867 

4.135 

2.485 

3.015 

2.805 

4.373 

4.610 

4.273 

4.027 

1.192 

3.660 

3  300 

.39.642 

1870 

5.542 

2. 530 

6.995 

2.155 

1.160 

8.090 

1.896 

3.422 

6.794 

2.0911 

0.904 

4.020 

40.188 

1871 

5.224 

2.340 

4.082 

3.448 

2.302 

3.340 

1.255 

2.800 

1.290 

1.185 

3.105 

2.300 

32.731 
35.619 

Means 

2.724 

2.788 

2.795 

2.648 

3.281 

2.810 

3.092 

2.976 

3.633 

2.416 

3.348 

3.109 
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^  TABLE  XXXIV. 

Number  of  Days  in  which  Rain  fell  in  each  Month  and  in  the  Year,  from 

1840   TO    1871    INCLUSIVE. 


Tears. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Tear. 

1840 

4 

8 

8 

14 

9 

11 

6 

12 

4 

13 

5 

3 

97 

1841 

• 

2 

1 

5 

3 

11 

9 

10 

9 

9 

6 

8 

7 

80 

1842 

5 

8 

4 

8 

7 

15 

14 

6 

12 

8 

9 

3 

89 

18-13 

6 

1 

2 

7 

5 

12 

8 

4 

10 

12 

10 

6 

83 

1844 

7 

4 

8 

10 

14 

9 

12 

17 

4 

7 

8 

6 

106 

1845 

5 

5 

5 

11 

8 

11 

7 

9 

16 

11 

7 

2 

97 

1846 

5 

0 

9 

10 

9 

10 

9 

9 

11 

14 

12 

5 

103 

1847 

7 

2 

5 

8 

12 

14 

8 

10 

15 

13 

14 

7 

115 

1848 

7 

4 

5 

5 

13 

8 

10 

8 

11 

11 

9 

7 

98 

1849 

4 

2 

7 

10 

16 

7 

4 

10 

9 

13 

10 

5 

97 

1850 

5 

7 

2 

7 

7 

10 

12 

13 

11 

10 

7 

2 

93 

1851 

4 

7 

3 

11 

12 

11 

12 

10 

9 

10 

5 

6 

100 

1852 

0 

3 

8 

6 

7 

10 

8 

9 

10 

12 

7 

7 

87 

1853 

1 

4 

6 

10 

17 

9 

10 

11 

12 

10 

15 

4 

109 

1854 

7 

5 

9 

12 

11 

9 

9 

5 

14 

15 

13 

5 

114 

1855 

5 

2 

5 

8 

6 

17 

13 

7 

12 

14 

8 

6 

103 

1856 

0 

0 

0 

13' 

14 

13 

8 

12 

13 

10 

10 

6 

99 

1857 

3 

11 

4 

10 

15 

21 

15 

13 

11 

10 

14 

7 

134 

1858 

6 

1 

10 

13 

17 

12 

13 

11 

8 

17 

12 

11 

131 

1859 

6 

6 

15 

9 

11 

16 

12 

11 

15 

11 

12 

3 

127 

1860 

6 

7 

5 

11 

16 

14 

13 

14 

14 

15 

12 

3 

130 

1861 

4 

4 

8 

12 

12 

13 

16 

15 

17 

15 

14 

6 

136 

1882 

5 

3 

8 

10 

8 

10 

15 

15 

9 

19 

11 

5 

118 

1863 

10 

7 

4 

8 

14 

13 

15 

12 

8 

16 

13 

10 

130 

1864 

5 

2 

9 

16 

18 

5 

8 

16 

11 

22 

11 

9 

132 

1865 

1 

5 

10 

17 

11 

7 

11 

8 

12 

17 

5 

7 

111 

1866 

4 

3 

8 

7 

13 

15 

16 

14 

15 

11 

13 

7 

126 

1867 

1 

8 

6 

12 

18 

8 

12 

10 

9 

11 

8 

7 

110 

1868 

2 

1 

7 

7 

16 

11 

5 

13 

16 

10 

14 

1 

103 

1869 

4 

2 

3 

9 

16 

22 

13 

11 

8 

8 

9 

10 

115" 

1870 

8 

2 

2 

9 

10 

16 

16 

14 

11 

16 

6 

6 

116 

1871 

8 

3 

8 

17 

7 

13 

11 

8 

8 

13 

10 

4 

110 

Means.. 

4.59 

4.00 

6.24 

10.00 

11.85 

11.91 

10.66 

10.81 

11.06 

12.50 

10.03 

5.72 

109.37 
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TABLE  XXXV. 
Number  of  Days   in  which  Snow  fell  in  each  Month  and  in  the  Yeak, 

FROM    1840  TO    1871     INCLrSIVE. 


Years. 

Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1840 

11 

6 

8 

2 

3 

8 

18 

56 

ISil 

14 

9 

7 

3 

1 

2 

5 

5 

46 

1842 

9 

9 

8 

2 

0 

10 

17 

55* 

1843 

12 

21 

18 

3 

4 

7 

8 

73 

1844 

U 

7 

8 

1 

4 

4 

6 

41 

1845 

9 

9 

8 

4 

1 

4 

12 

47 

1846 

10 

13 

5 

2 

2 

2 

9 

43 

1847 

5 

13 

6 

2 

2 

3 

8 

39 

1848 

8 

8 

6 

1 

0 

3 

7 

33 

1849 

10 

13 

2 

2 

1 

2 

12 

42 

1830 

8 

9 

7 

2 

1 

0 

1 

18 

46 

1851 

10 

4 

9 

3 

1 

2 

6 

15 

50 

1852 

19 

11 

12 

4 

1 

0 

3 

10 

60 

1853 

6 

15 

8 

1 

1 

2 

6 

13 

52 

1854 

11 

15 

3 

4 

3 

4 

12 

62 

1855 

13 

14 

11 

3 

2 

5 

6 

10 

64 

1856 

14 

8 

12 

3 

1 

2 

9 

20 

69 

1857 

16 

11 

15 

11 

1 

2 

9 

14 

79 

1858 

11 

16 

6 

2 

1 

13 

18 

67 

1859 

19 

14 

8 

8 

2 

4 

9 

23 

87 

1860 

16 

13 

11 

5 

1 

8 

21 

75 

1861 

23 

17 

14 

4 

1 

1 

S 

8 

76 

1862 

19 

17 

11 

4 

2 

11 

8 

72 

1863 

17 

12 

17 

4 

1 

0 

G 

7 

74 

1864 

14 

14 

12 

3 

1 

8 

18 

70 

1865 

18 

11 

12 

6 

3 

7 

11 

68 

1866 

19 

12 

18 

2 

1 

4 

13 

69 

1867 

21 

13 

14 

5 

1 

0 

9 

21 

84 

1868 

21 

16 

5 

10 

2 

10 

IS 

82 

1869 

12 

19 

9 

6 

1 

7 

18 

9 

81 

1870 

18 

18 

18 

2 

0 

5 

16 

77 

1871 

23 

15 

12 

2 

0 

12 

20 

84 

Moans.. 

13.97 

12.50 

10.00 

3.63 

0.41 

0.06 

1.81 

6.88 

13.69 

62.91 
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TABLE  XXXVI. 

The  greatest  depth  of  Eain  which  fell  in  a  single  Day,  in  each  Month 

FROM  1840  TO  1871. 

The  month  which  includes  the  day  of  heaviest  rain  in  the  year  is  marked  with  an  asterisk. 


Tears. 

Jan. 

Feb. 

! 
Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct.      Nov. 

Dec. 

Year. 

1840 

0.581 

0.910 

1.745 

1.530 

1.890 

0.900 

1.250 

0.350 

0.500 

1.890 

1841 

1.900 

0.000 

0.500 

0.840 

1.240 

0.500 

2.000 

2.340 

1.050 

0.500 

1.040 

1.810 

2.340 

1842 

1.250 

1.570 

1.550 

1.420 

0.370 

1.280 

1.300 

1.650 

2.93r 

2.150 

2.000 

0.440 

2.930 

1843 

2.500 

0.475 

0.375 

0.800 

0.740 

1.220 

1.690 

3.250 

3.455 

1.685 

2.020 

0.450 

3.455 

1844 

l.liO 

0.420 

0.730 

0.390 

1.19U 

1.030 

0.790 

0.610 

0.120 

0.710    0.770 

1.420 

1845 

0.250 

1.310    0.680 

1.25U 

0.760 

0.460 

1.020 

0.650 

0.300 

0.000 

1.310 

1846 

0.450 

0.000 

0.570 

0.810    1.650 

0.780 

1.490 

0.550 

l.*00 

0.540 

1.450 

0.500 

1.800 

1847 

1.100 

0.550 

0.550 

1.000    0.600 

0.520 

0.840 

0.790 

2.500 

1.180 

0.710 

0.270 

2.500 

1848 

0.950 

0.410 

0.970 

0.280'  0.440 

0.760 

0.290 

0.310 

1.000 

0.290 

0.890 

0.780 

1.000 

1849 

0.820 

0.2.30 

1.025 

0.675 

1.050 

0.990 

1.775 

1.045 

0.645 

3.160 

0.840 

0.515 

3.160 

1850 

0.360 

0.500    0.410 

2.350 

0.270 

1.505 

2.750 

2.100 

0.350 

0.640 

1.420 

0.140 

2.750 

1851 

0.585 

0.570    0.640 

0.650 

0.790 

1.090 

1.155 

0.390 

0.610 

0.320 

2.770 

0.325 

2.770 

1852 

0.000 

0.550 

0.850 

1.025 

0.550 

0.625 

1.860 

1.055 

1.160 

1.825 

0.570 

1.100 

1.825 

1853 

O.80O 

0.510 

0.410 

0.715 

1.400 

0.895 

0.480 

1.020 

1.990 

0.350 

0.580 

0.450 

1.990 

1854 

0.485 

0.685 

0.875 

0.840 

0.915 

0.635 

1.135 

0.210 

1.705 

0.465 

0.315 

0..330 

1.705 

1855 

0.360 

1.705    0.680 

0.695 

0.345 

0.875 

1.205 

0.615 

2.535 

0.510 

1.120 

1.030 

2.535 

1856 

0.000 

0.000   0.000 

0.705 

2.135 

1.295 

0.405 

0.735 

1.195 

0.365 

0.290 

0.855 

2.135 

1857 

R. 

1.620 

0.145 

0.670 

1..375 

1.070 

1.260 

1.110 

1.213 

0.385 

1.020 

1.055 

1.620 

1858 

0.517 

R. 

0.305 

0.630 

1.590 

0.785 

1.300 

1.015 

0.315 

0.500 

0.977 

0.440 

1.590 

1859 

0.655 

0.290 

1.615 

1.145 

0.945 

1.576 

0.879 

1.655 

1.185 

0.397 

1.470 

0.780 

1.655 

1860 

0.340 

0.385 

0.585 

0.410 

0.935 

0.750 

0.935 

0.890 

0.610 

0.325 

0.818 

1.265 

1.265 

1861 

0.475 

0.4-30 

0.865 

0.615 

1.845 

0.598 

0.875 

0.760 

1.855 

0.625 

3.132 

0.250 

3.132 

1862 

0.060 

0.125 

0.745 

1.555 

0.855 

0  650 

1.335 

0.697 

0.800 

0.635 

0.680 

1.250 

1.555 

1863 

0.445 

0.630 

0.315 

0.835 

0.925 

0.625 

1.665 

0.805 

0.770 

0.970 

0.647 

0.920 

1  655 

1864 

0.920 

0.365 

0.480 

1.280 

0.620 

0.395 

0.440 

1.325 

1.150 

1.190 

1.020 

1.130 

1.325 

1865 

0.440 

0.435 

0.660 

1.600 

2.220 

0.550 

1.190 

0.926 

0.940 

1.275 

0.335 

0.810 

2.220 

1866 

0.317 

0.600 

0.635 

1.080 

1.290 

0.950 

2.345 

2.145 

1.910 

0.895 

0.875 

1.120 

2.345 

1867 

R. 

0.630 

0.355 

1.155 

1.090 

0.520 

1.110 

0.950 

0.355 

1.070 

0.795 

0.553 

1.155 

1868 

R. 

0.040 

0.770 

0.610 

2.220 

0.825 

0.245 

0.662 

1.585 

0.865 

2.230    0.005 

2.230 

1869 

0.825 

0.160 

0.660 

1.490 

0.810,  0.925 

1.600 

1.150 

2.350 

0.465 

1.400    1.405 

2.350 

1870 

1.000 

0.520 

0.550 

0.720 

0.3501  2.360 

0.630 

1.490 

2  285 

0.930 

0.424    1.950 

2.360 

1871 
Means.. 

0.400 

0.040 

1.050 

1.025 

1.5001  0.880 

0.415 

1.036 

0.650 

0.510 

2.310    0.320 

2.310 

0.646 

0.481 

0.647 

0.839 

1.084J  0.945 

1 

1.189 

1.083 

1.353 

0.835 

1.116    0.742 

2.071 

TORONTO    METEOROLOGICAL    OBSERVATIONS. 
TABLE  XXXVII. 

COMPAKATIVE    DURATION   OF   THE   SEVERAL   WlXDS   ON   DaYS   IN   ANY   PART   OF   WHICH 

Rain  or  Snow  fell,  from  observations  in  the  two  periods — 1853-57  and 
1858-62.  Rain  and  Snow  are  considered  separately,  and  are  grouped  in 
classes  distinguished  as  Light,  Moderate,  and  Heavy. 


;                     LIGHT.— Rain,  not  exceeding  ose-tenth  of  an  inch.    Snow,  not  exceeding  one  inch. 

1 

SJ 

z 

0.92 

0.80 

Z 

1.26 
1.16 

1.02 
1.22 

a 
a 

1.24 
1.24 

a 

ai 

l.-'i 
1.51 

0.82 
0.71 

a 
en 
w 

1.50 
1.01 

0.75 
0.09 

1.29 
I.IS 

0.84 
0.66 

03 

oi 

I. OS 
1.24 

1.0." 
1.07 

02 

1.07 
0.96 

1.14 
1.34 

0.88 
0.97 

1..3'J 
1.84 

is 

0.82 
:t.99 

1..51 
1.41 

Z 

0.61 
1.19 

z 

0.70 
0.66 

Z 

z 

0.86 
0.76 

0.80 
0.90 

GO 

a 
6 

ij 

^.   ,        f  1853-57 
Wmter..|jg5g_g.3 

0.830.67 
0.62  0.49 

1.12 
1.01 

1.11 
0.82 

1.16 
0.94 

Sununer|l|3.f; 

0.72  0.73 

0.950. 58 

0.99 
0.99 

1.17 
0.90 

1.08 
0.99 

0.95 
0.72 

1.07  0.89 
1.17  1.25 

Tear        i  ^^°^^' 
^^"^ ns.58-62 

0.80  0.73 
0.84  0.56 

1.00 
0.93 

1.26 
1.05 

1.14 
1.15 

1.12 
0.96 

0.97 
1.0 

1.02 
0.85 

1.04 

0.8P 

1.13 

1.21 

1.11 
1.13 

0.98 
1.21 

i.o:; 
1.14 

0.83]0.S2 
1.2111.05 

0.86 
0.90 

1 

^^^^ {isK 

1.20 
1.29 

1.12 
1. 10 

I. Ob 
0.67 

0.47 
0.54 

0.43 

0.46 

0.76 
0.49 

0.64  0.48  0.44  0.4:j  1.20  1.88  1.96  1.51  1.42 
0.52  0.69  0.45  0..55  1.03  2.03  2.01  1.87  1.35 

1.27 
1.24 

0.73 
0.70 

MODERATF.— Rain,  moke  than  one-tenth  and  less  than  half  an  inch.    Snow,  more  than  one  inch 

AND  LESS  THAN  FIVE  INCHES. 

a 

z" 

z 

a 

a 

a 

a 
to 

02 

02 

02 

^ 

Z 

Z 

z 

a 

Winter..  {J8|:| 

0.28 
0.54 

0.72 
0.64 

0.90'2.0S 
0.801.90 

2.52 
2.00 

1.52 
1.84 

1.74  1.65 
1.551.64 

1.43 
1.33 

0.92 
1.23 

0.64 

0.88 

0.43 
0.61 

o.s.s 

0.28 

0.44 

0.16 

0.39 
0.34 

0.25 
0..34 

0.69 
0.92 

o                rl85V57 
Summer  1 J  g.g_g2 

0.69 
0.87 

1.01 
0.79 

1.27  1.30 
1.37  1.53 

1.01 
1.16 

1.00 
1.26 

1.03'o.97 
O.S3|0.87 

1.06 
0.70 

1.06 
0.90 

1.20 
1.37 

0.93 
1.14 

1.28 
1.26 

0.65 
0.83 

0.95 
0.96 

0.56 
0.54 

0.93 

0.82 

O.fiS 
0.47 

0.90 
0.78 

0.69 
0.60 

0.69 
0.70 

0.54 
0.57 

0.64 
0.83 

^- {SI 

0.57 
0.74 

0.94  1.16  1.69 
0.75  1.131.80 

1.62 
1.60 

1.26 
1.58 

1.341.25 
1.16|l.l9 

1.28 
0.90 

1.12 
1.08 

0.70 
0.93 

i 

a 

TO 

vo.,        f 1853-57 
Y«"  ••••■(  1858-62 

1.04 
1.04 

1.79 
1.82 

2.22  1.06 
3.26  1.53 

0.91 
1.21 

0.97 
0.82 

1.27 
0.60 

0.55 
0.99 

0.59 
0.4a 

0.63 
0.41 

0.95 
0.56 

0.89 
0.73 

0.95  0.78 
0.97  0.45 

0.70 
0.69 

1.22 
0.80 

0.49 
0.65 

HEAVY.— Rain,  half  an  inch  and  upwards.    Snow,  five  inches  and  upwards. 

0.06 
0.91 

z 

0.3S 
1.30 

Z 

0.63 
1.39 

Z 

2.87 
.3.79 

1.85 
2.62 

3.73 
3.37 

1.86 
1.61 

0(5 

a 

2.91 
1.59 

1.42 
0.98 

a' 

OS 

1.61 
0.6S 

0.87 
1.27 

a 

i72G 
1.00 

1.21 
0.47 

0.60 
0.5S 

0.64 
0.50 

EC 

oc 

0.79 
0.42 

0.89 
0.9;> 

■n 

0.6" 
0.29 

l.OS 
1.77 

0.35 
0.42 

0.41 
0.90 

&; 

Z 

z' 

0.10 
0.19 

0.69 
0.39 

z' 

z 

0.09 
0.32 

0.58 
0.51 

a 

A. 

0.57 
0.23 

0.63 
0.40 

Tr-„*„.    f 1853-57 
Winter.  |jg.g_g2 

0.19  0.19 
0.32  0.19 

Summer  {{8f,:^:^ 

0.87 
0.75 

0.70  1.74 
1.13  1.44 

0.69 
0.70 

0.87 
0.50 

rear        /1»53-" 
^^^ 1 1858-62 

0.6P 
0.81 

0.62  1.40 
1.17  1.40 

2.22 
3.09 

2.49 
2.20 

1.91 
1.23 

1.13 
1.27 

1.38 
0.66 

0.72 
0.68 

0.95 
0.95 

0.84 
1.02 

0.20 
0.53 

0.35 
0.47 

0.54 
0.36 

0.45 
0.32 

0.43 
0.49 

0.02 
0.36 

i 

^^^ {l858-6> 

1.59 
1.17 

2.69 
1.76 

2.81 
2.78 

2.08 
2.49 

2.. 57 
2.49 

1.34 

0.59 

0.25  0.12 
0.44  0.44 

0.120.24 
0.00  0.29 

0.25 
0.88 

0.49 
0.73 

0.49 
0.59 

0.49 
0.29 

0.49 
0.73 

0.73 
0.73 

0.24 
0.69 

Rain  or  Snow  in  the  tear,  without  reference  to  amount. 

:z 

z 

z 

z 

Z 

H 

a 
a 

a 

a 

in 

03 
03 

rn 

is 

73 

^ 

Z 

Z 

Z 
Z 

1 

Rain ^Hr,?^r,2 

Snow  1853-62 

0.75 
1.20 

0.75 
1.33 

1.08 
1.40 

1..57 
0.78 

1.47 
0.68 

1.24 
0.71 

1.11 

0.67 

1.05 
0.61 

0.97 
0.45 

1.12 
0.49 

1.06 
1.00 

0.87 
1.62 

0  81 
1.67 

0.79 
1.38 

0.76 
1.18 

0.71 
1.18 

0.89 
0.66 

42 
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TABLE  XXXVIII. 
Resultant  Direction  of  the  Wind  for  each  Month  and  Year  from  1848  to 

1871,     AND    ALSO    the    MoNTHLY    AND    ANNUAL     EeSULTANTS    FOR    THE    WHOLE 
PERIOD. 

The  direction  in  every  case  is  measured  from  Vie  North. 


YearB. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

S«pt. 

Oct. 

Nov. 

Dec. 

Year. 

1848 

8°2w 

o 
65  W 

0 

66  W 

o 
77  w 

o 
40  w 

o 
61  w 

o 
14  w 

o 
159  E 

o 
71  w 

54  w 

o 
81  w 

o 

97  w 

o 
71  w 

1849 

63  w 

41  w 

3  w 

43  w 

51  E 

109  E 

175  w 

71  w 

75  w 

12  w 

39  w 

82  w 

38  w 

1850 

37  w 

80  w 

52  w 

39  w 

64  w 

120  w 

81  E 

15  E 

115  w 

66  w 

42  w 

44  w 

57  w 

1851 

103  w 

64  w 

21  w 

14  E 

32  w 

172  w 

60  w 

63  w 

14  E 

108  w 

50  w 

82  w 

61  w 

1852 

68  w 

105  w 

8w 

23  E 

98  w 

104  w 

43  w 

70  E 

77  w 

5e 

59  w 

111  w 

62  w 

1853 

27  w 

49  w 

58  w 

12  w 

2w 

1  w 

122  E 

144  E 

0 

92  w 

9  w 

35  w 

38  w 

1854 

77  w 

7  E 

53  w 

50  E 

90  E 

24  E 

131  w 

64  w 

22  w 

45  w 

90  w 

44  w 

45  w 

1855 

73  w 

40  w 

88  w 

36  w 

1  w 

69  w 

161  w 

63  w 

20  E 

82  w 

66  w 

92  w 

64  w 

1856 

75  w 

81  w 

71  w 

29  E 

4e 

159  w 

79  w 

50  w 

101  w 

76  w 

95  w 

93  w 

71  w 

1857 

70  w 

102  w 

63  w 

60  w 

23  w 

49  w 

112  E 

77  w 

68  w 

19  w 

119  w 

89  w 

74  w 

1858 

71  w 

72  w 

58  w 

14  w 

42  E 

160  E 

15  E 

69  w 

106  w 

34  w 

25  w 

18  w 

41  w 

1859 

99  w 

54  w 

64  w 

36  w 

72  E 

77  w 

56  w 

36  w 

44  w 

68  w 

81  w 

53  w 

61  w 

1860 

89  w 

61  w 

64  w 

37  w 

26  E 

44w 

60 -w 

70  w 

71  W 

9  w 

119  w 

62  w 

60  w 

1861 

86  w 

77  w 

54  w 

37  E 

47  w 

39  w 

74  w 

8e 

71  w 

61  w 

46  w 

72  w 

56  w 

1862 

26  w 

55  w 

12  w 

50  E 

52  w 

26  w 

91  w 

78  w 

69  w 

78  w 

46  w 

73  w 

48  w 

1863 

61  w 

23  w 

27  w 

14  E 

56  E 

50  w 

18  w 

119  w 

16  w 

109  w 

88  w 

41  w 

41  w 

1864 

107  w 

96  w 

53  w 

41  E 

7  w 

55  w 

61  w 

70  w 

38  w 

60  w 

108  w 

98  w 

76  w 

1865 

85  w 

23  w 

61  w 

84  w 

3w 

ISO  w 

86  w 

60  w 

124  E 

36  w 

79  w 

99  w 

66  w 

1866 

75  w 

100  w 

73  w 

42  w 

46  w 

165  w 

101  w 

59  w 

33  w 

SOW 

88  w 

92  w 

73  w 

1867 

55  w 

57  w 

34  w 

51  w 

51  w 

96  E 

42  w 

76  w 

37  w 

45  w 

87  w 

99  w 

60  w 

1868 

97  w 

69  w 

21  w 

63 -w 

38  E 

16  E 

93  E 

122  w 

74  w 

89  w 

35  w 

71  w 

57  w 

1869 

72  w 

34  w 

52  w 

59  w 

20  w 

80  w 

113  w 

42  w 

53  w 

73  w 

78  w 

80  w 

64  w 

1870 

91  w 

29  w 

18  E 

40  E 

23  E 

17  E 

102  w 

75  w 

29  E 

85  w 

89  w 

89  w 

45  w 

1871 

49  w 

70  w 

31  w 

48  w 

23  w 

80  w 

88  w 

52  w 

74  w 

114  w 

45  w 

110  w 

72  w 

1848-71 

79  w 

66  w 

49  w 

18  w 

12  w 

64  w 

77  w 

66  w 

52  w 

64  w 

76  w 

80  w 

61  w 
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TABLE  XXXIX. 

Resultant  Velocity  or  the  Wind,  in  Miles,  for  each  Month  and  Year  from 
184S  TO  1871,  AND  also  the  Monthly  and  Annual  Resultants  for  the 
whole  period. 


Years. 
1818 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

2.03 

2.53 

2.03 

1.46 

1.31 

1.90 

0.18 

0.98 

2.38 

1.24 

1.81 

1.12 

1.41 

1849 

3.06 

1.48 

.1.48 

3.14 

1.97 

0.49 

0.75 

0.60 

0.69 

1.27 

1.55 

2.56 

1.20 

1850 

0.69 

3.43 

2.62 

1.12 

2.05 

0.38 

0.59 

0.35 

1.02 

l.IO 

1.43 

2.93 

1.24 

1851 

3.26 

1.99 

1.93 

2.52 

1.59 

1.26 

0.88 

0.40 

1.03 

1.06 

1.25 

4.00 

1.22 

1852 

3.14 

3.34 

0.71 

2.44 

0.99 

1.49 

0.93 

0.56 

0.53 

1.19 

1.53 

1.03 

0.98 

1853 

2.52 

2.51 

2.60 

1.95 

0.83 

0.10 

0.24 

0.30 

1.06 

1.74 

0.55 

2.39 

1.18 

1854 

2.44 

1.73 

3.39 

2.57 

0.40 

0.71 

0.37 

1.76 

1.33 

1.52 

3.44 

4.30 

1.47 

1855 

1.91 

4.34 

4.76 

3.99 

2.76 

1.33 

0.73 

1.04 

1.29 

4.91 

3.18 

5.29 

2.47 

1856 

5.24 

7.70 

7.68 

1.64 

3.09 

0.90 

1.57 

2.88 

1.98 

2.15 

2.95 

4.62 

3.03 

1857 

4.96 

3.GS 

6.63 

4.15 

1.14 

1.15 

0.81 

1.51 

1.61 

2  93 

5.45 

2.51 

2.54 

1858 

2.33 

3.22 

5.45 

1.64 

3.33 

0.25 

1.13 

1.57 

1.53 

0.36 

3  14 

1.66 

1.59 

1859 

3.17 

2.72 

1.96 

2.33 

1.59 

1.95 

1.48 

1.62 

1.60 

5.04 

3.39 

4.29 

2.24 

1860 

6.09 

3.28 

7.61 

4.10 

2.06 

3.13 

2.15 

1.83 

2.63 

2.00 

4.95 

4.66 

3.32 

1861 

2.92 

3.86 

4.33 

2.31 

3.00 

2.29 

1.43 

0.46 

1.39 

1.06 

1.94 

3.60 

2.11 

1862 

2.69 

3.93 

2.50 

2.48 

2.80 

1.77 

1.42 

1.67 

1.07 

2.89 

3.00 

3.17 

2.03 

1863 

1.13 

2.27 

2.62 

3.75 

0.41 

2.26 

0.40 

1.80 

0.92 

0.48 

3.50 

1.61 

l.3t 

1864 

6.00 

6.48 

2.29 

3.39 

1.86 

1.72 

2.23 

1.38 

1.89 

3.17 

3.82 

4.94 

2.49 

1865 

4.80 

3.95 

2.16 

2.11 

1.05 

0.60 

2.28 

1.55 

0.47 

0.58 

2.98 

3.07 

1.98 

1866 

2.98 

5.14 

6.84 

3.34 

4.49 

0.71 

0.94 

2.58 

1.45 

0.84 

3.06 

4.98 

2.83 

1867 

3.27 

1.58 

2.12 

2.68 

3.55 

0.43 

1.13 

1.25 

1.48 

1.51 

4.02 

4.82 

2.05 

1868 

3.97 

3.23 

2.12 

2.43 

3.16 

0.85 

0.72 

1.01 

0.88 

1.27 

2.10 

4.05 

1.47 

1869 

3.40 

4.18 

2.86 

4.03 

2.3S 

1.77 

2.01 

1.98 

1.16 

3.72 

3.69 

2.31 

2.55 

1870 

2.63 

2.84 

4.73 

3.55 

1.09 

0.40 

1.59 

1.80 

2.26 

1.86 

4.36 

5.06 

1.61 

1871 
1848-71 

2.56 

4.26 

2.59 

1.86 

2.53 

2.04 

1.55 

1.09 

1.72 

3.75 

4.08 

6.91 

2.49 
1.91 

3.12 

3.14 

3.14 

2.04 

1.63 

0.83 

0.78 

1.10 

1.06 

1.82 

2.68 

3.31 

44 
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TABLE  XL. 
Mean  Velocity  of  the  Wind,  in  Miles,  for  each  Month  and  Year  from  1848 

TO    1871,    AND    ALSO    THE     MONTHLY    AND    ANNUAL   MeAN   VELOCITIES    FOR    THE 
WHOLE  PERIOD. 


Years. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1848 

5.82 

5.69 

5.80 

4.89 

4.93 

4.51 

4.94 

4.55 

5.81 

4.60 

4.81 

5.44 

5.15 

1849 

6.71 

6.58 

5.37 

7.50 

5.33 

3.. 32 

3.52 

3.76 

4.23 

4.76 

4.78 

6.23 

5.17 

1850 

5.80 

7.61 

7.62 

7.64 

6.32 

4.54 

4.56 

4.46 

4.78 

5.30 

5.27 

7.40 

5.94 

1851 

7.69 

6.94 

7.65 

8.07 

6.34 

4.42 

4.13 

4.63 

5.45 

4.39 

4.70 

7.37 

5.98 

1852 

7.67 

6.42 

5.81 

6.68 

4.00 

4.09 

3.33 

3.30 

4.60 

4.47 

6.50 

6.54 

5.29 

1853 

6.34 

7.30 

5.96 

5.20 

5.16 

3.73 

3.69 

4.26 

4.33 

4.77 

5.52 

4.98 

5.10 

1854 

6.91 

6.91 

8.03 

6.81 

5.38 

4.15 

4.03 

4.60 

4.04 

4.57 

7.54 

8.56 

5.96 

1855 

7.26 

8.17 

9.95 

7.57 

5.93 

5.70 

6.47 

6.97 

7.61 

9.88 

10.81 

11.38 

8.14 

1856 

10.69 

10.71 

11.39 

6-05 

9.81 

5.. 30 

5.84 

7.03 

6.53 

6.07 

8.75 

11.56 

8.31 

1857 

10.31 

9.82 

10.84 

10.24 

8.13 

7.60 

4.74 

6.36 

5.55 

6.24 

9.25 

6.84 

7.99 

1858 

7.40 

9.12 

8.56 

9.57 

9.30 

5.53 

5.76 

6.50 

5.69 

5.96 

8.87 

9.36 

7.64      1 

1 

1859 

8.76 

8.50 

10.39 

10.79 

5.70 

7.19 

5.81 

5.96 

6.36 

8.12 

9.65 

10.77 

8.17      I 

1860 

9-37 

8.73 

12.41 

10.30 

7.17 

7.61 

7.29 

5.80 

5.79 

6.93 

11.02 

10.14 

8.55      I 

1861 

9.30 

10.58 

10.56 

8.90 

9.17 

6.11 

4.66 

4.21 

4.81 

5.96 

7.44 

7.96 

7.47 

1862 

8.83 

8.52 

9.38 

9.77 

7.87 

5.98 

5.80 

5.96 

5.11 

6.53 

6.60 

7.58 

7.33 

1863 

7.23 

10.13 

9.27 

9.20 

5.89 

5.24 

3.89 

4.89 

6.46 

6.16 

7.86 

9.40 

7.13 

1864 

10.22 

10.11 

8.41 

7.77 

5.64 

4.53 

6.00 

4.75 

7.06 

6.66 

7.64 

9.98 

7.40 

1865 

9.39 

8.23 

8.80 

8.39 

5.48 

4.06 

5.34 

5.07 

4.12 

7.26 

7.90 

7.33 

6.78 

1866 

9.34 

9.40 

11.51 

7.95 

9.26 

5.09 

4.17 

5.16 

4.63 

5.53 

6.96 

9.91 

7.41 

1867 

6.96 

8.85 

8.52 

7.89 

8.40 

4.13 

5.45 

4.52 

5.43 

5.73 

7.76 

10.32 

7.00 

1868 

8.90 

10.84 

8.58 

9.24 

6.87 

5.26 

4.66 

6.15 

6.68 

7.10 

8.16 

9.80 

7.69 

1869 

9.21 

10.04 

8.02 

8.91 

6.55 

5.23 

5.07 

5.13 

4.89 

6.73 

8.12 

8.44 

7.20 

1870 

8.98 

8.10 

10.15 

7.03 

5.48 

5.14 

4.82 

5.92 

5.04 

7.11 

8.74 

11.46 

7.33 

1871 

Means 
1848-71 

9.84 

9.87 

8.31 

8.85 

7.70 

6.57 

5.67 

6.86 

5.50 

7.84 

10.35 

11.. '52 

8.24 

8.29 

8.63 

8.80 

8.13 

6.74 

5.21 

4.99 

5.28 

5.44 

6.20 

7.71 

8.76 

7.02 

4S 
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TABLE  XLI. 

Resultant  Direction  of  the  Wind  in  each  Hour,  Astronomical  Time,  for 
EACH  Month  and  for  the  Year,  from  observations  in  the  Six  Years, 
1854  to  1859  inclusive. 

The  direction  in  every  case  is  measured  from,  the  North. 


Hours 
com- 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 
Year. 

mencing 

0 

o 
84  w 

S3  w 

S3-W 

o 
111  w 

107  E 

o 
158  w 

o 
180 

o 
l42  w 

146 -ff 

o 
86  w 

o 
91  w 

0 

73  w 

103  w 

1 

86  w 

82  w 

84  w 

no  w 

108  E 

164  w 

175  w 

139  w 

142  w 

87  w 

90  w 

79  w 

103  w 

2 

87  w 

81  w 

83  w 

97  w 

80  E 

168  w 

175  w 

123  w 

135  w 

84  w 

90  w 

81  w 

101  w 

3 

82  w 

79  w 

80  w 

75  w 

49  E 

154  w 

176  w 

105  w 

120  w 

77  w 

88  w 

82  w 

90  w 

4 

79  w 

72  w 

76  w 

5117 

19  E 

118  w 

1.53  w 

79  w 

92  w 

70  w 

83  w 

82  w 

77  w 

5 

82  w 

70  w 

74  w 

45  w 

0 

87  w 

94  w 

56  w 

78  w 

70  w 

84  w 

80  w 

70  w 

6 

82  «- 

64  w 

72  w 

47  w 

3w 

52  w 

55  w 

49  w 

61  w 

66  w 

83  w 

80  w 

64  w 

7 

76  w 

62  w 

66  w 

34  w 

1  w 

39  w 

52  w 

41  w 

55  w 

30  w 

S3w 

81  w 

59  w 

8 

79  w 

61  w 

68  w 

25  w 

6e 

24  w 

36  w 

38  w 

44  w 

59  w 

78  w 

81  w 

56  w 

9 

81  w 

56  w 

64  w 

20  w 

0 

10  w 

32  w 

32  w 

35  w 

51  w 

77  w 

76  w 

51  w 

10 

76 -VT 

58  w 

61  w 

13  w 

1  E 

16  w 

29  w 

30  w 

30  w 

62  w 

80  w 

70  w 

48  w 

11 

73  w 

62  w 

58  w 

9w 

3e 

18  w 

28  w 

29  w 

21  w 

51  w 

79  w 

68  w 

46  w 

12 

72  w 

58  w 

56  w 

2  w 

6e 

18  w 

18  w 

24  w 

22  w 

44  w 

79  w 

66  w 

43  w 

13 

71  w 

55  w 

54  w 

2w 

6e 

17  w 

14  w 

22  w 

20  w 

51  Vf 

81  w 

02  w 

40  w 

14 

70  w 

56  w 

54  w 

3  w 

2e 

16  w 

11  w 

26  w 

20  w 

52  w 

80  w 

57  w 

40  w 

15 

74  w 

59  w 

53  w 

2  w 

10  E 

21  w 

0  w 

25  w 

17  w 

43  w 

79  w 

54  w 

39  w 

16 

70  w 

61  w 

50  w 

2w 

15  E 

18  w 

11  w 

20  w 

15  w 

43  w 

83  w 

56  w 

39  w 

17 

73  w 

62  w 

S3w 

2  w 

15  E 

24  w 

15  w 

18  w 

14  w 

39  w 

84  w 

56  w 

38  w 

18 

73  w 

04  w 

53  w 

1  w 

16  E 

29  w 

15  w 

30  w 

21  w 

39  w 

86  w 

62  w 

40  w 

19 

71  w 

66  w 

52  w 

10  w 

27  E 

42  w 

14  w 

38  w 

36  w 

45  w 

82  w 

55  w 

42  w 

20 

68  w 

65  w 

53  w 

9  w 

29  E 

67  w 

19  w 

65  w 

49  w 

50  w 

S3w 

59  w 

48  w 

21 

69  w 

68  w 

62  w 

12  w 

30  E 

126  w 

140  w 

74  w 

78  w 

58  w 

87  w 

59  w 

63  w 

22 

75  w 

72  w 

72  w 

40  w 

61  E 

145  w 

171  E 

112  w 

121  w 

66  w 

88  w 

62  w 

80  w 

23 

Period") 
of  24  }■ 
hours,  j 

82  w 

76  w 

78  w 

89  w 

84  E 

157  w 

173  E 

138  w 

145  w 

79  w 

92  w 

67  w 

96  w 

77  w 

67  w 

70  w 

23  w 

20  E 

73  w 

60  w 

58  w 

61  w 

62  w 

85  w 

70  w 

62  w 

40 
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TABLE  XLII. 

Resultant  Velocity  of  the  Wind  in  each   Hour,  for  each   Month  and  for 
THE  Year,  from  observations  in  the  Six  Years,  1854  to  1859  inclusive. 

Velocities  in  miles  per  hour. 


Hours. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1 

0 

4.71 

4.34 

5.97 

1.17 

1.49 

2.35 

2.97 

2.67 

2.35 

3.54 

4.40 

4.39 

2.61 

1 

4.69 

4.17 

6.14 

1.50 

1.17 

2.45 

2.90 

2.92 

2.10 

3.29 

4.75 

4.46 

2.71 

1              9 

4.45 

3.94 

6.26 

1.68 

0.98 

2.34 

2.73 

2.73 

2.05 

3.34 

4.15 

4.24 

2.70 

3 

3.92 

3.98 

6.26 

1.92 

1.03 

1.70 

1.97 

2.29 

1.75 

3.21 

4.07 

3.94 

2.56 

4 

3.48 

3.76 

6.27 

1.99 

1.37 

1.42 

1.16 

1.96 

1.70 

3.39 

3.77 

3.89 

2.60 

5 

3.02 

2.94 

5.99 

2.45 

1.89 

0.96 

0.75 

2.60 

1.43 

2.85 

3.10 

3.75 

2.48 

6 

3.10 

3.13 

5.48 

2.68 

2.29 

0.86 

0.69 

2.50 

1.38 

2  47 

2.83 

3.82 

2.44 

7 

3.05 

3.29 

5.10 

2.47 

2.27 

1.14 

0.69 

2.21 

1.47 

2.47 

2.59 

3.92 

2.38 

8 

3.02 

3.28 

4.93 

2.84 

2.04 

1.19 

0.80 

2.30 

1.58 

2.45 

2.53 

4.00 

2.35 

9 

2.55 

3.12 

5.15 

3.38 

1.95 

1.50 

1.05 

2.. 37 

1.60 

2.34 

2.44 

3.98 

2.38 

10 

2.73 

2.92 

4.60 

3.17 

2.02 

1.66 

1.46 

2.24 

1.92 

2.15 

2.63 

3.88 

2.36 

11 

2.88 

2.80 

4.. 39 

2.79 

2.28 

1.58 

1.64 

2.03 

1.82 

2.00 

2.38 

3.80 

2.28 

!       12 

2.77 

2.92 

4.24 

3.01 

2.21 

1  68 

1.81 

2.08 

1.69 

1.92 

2.61 

3.53 

2.25 

13 

2.73 

3.42 

4.29 

3.07 

2.39 

1.73 

2.05 

2.25 

1.80 

2.04 

2.52 

2.94 

2.32 

14 

2.92 

8.. 35 

3.95 

3.01 

2.69 

1.53 

2.05 

2.15 

1.96 

2.23 

2.64 

2.76 

2.33 

15 

2.81 

3.23 

3.92 

2.84 

2.43 

1.40 

2.01 

2.31 

1.90 

2.21 

2.75 

2.67 

2.25 

16 

2.71 

3.34 

3.97 

2.95 

2.24 

1.16 

1.93 

2.12 

1.73 

2.06 

2.62 

2.55 

2.15 

17 

2.74 

3.23 

3.75 

3.10 

2.47 

1.31 

1.79 

2.10 

1.61 

2.16 

2.43 

2.44 

2.11 

18 

2.74 

3.73 

3.80 

3.25 

3.52 

1.34 

1.74 

2.26 

1.58 

2.10 

2.66 

2.41 

2.23 

19 

3.02 

3.57 

4.21 

3.09 

3.54 

0.97 

1.54 

2.09 

1.72 

2.43 

2.58 

2.27 

2.22 

20 

3.30 

3.53 

4.50 

2.63 

3.39 

0.84 

0.69 

2.25 

1.43 

3.09 

2.75 

2.85 

2.22 

21 

3.77 

4.00 

5.09 

1.92 

2.56 

1.12 

0.57 

1.95 

1.24 

3.14 

3.52 

3.11 

2.24 

22 

3.90 

3.98 

5.38 

1.17 

1.82 

1.62 

1.82 

1.77 

1.41 

3.18 

4.17 

3.87 

2.18 

23 

4.45 

4.30 

5.71 

0.92 

1.49 

2.08 

2.48 

2.49 

2.01 

3.33 

4.43 

3.93 

2.37 

Period") 
of  24  \- 
hours.) 

3.29 

3.45 

4.89 

2.14 

1.91 

0.69 

0.41 

1.68 

1.16 

2.60 

3.13 

3.42 

2.18 

47 
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TABLE  XLIII. 

Mean  Velocity  of  the  Wind  in  each  op  the  Twenty-four  Hours,  Astro- 
nomical Time,  for  the  Four  Quarters,  and  the  Year;  deri\':ed  from  two 
GROUPS  of  Years,  including  the  Six  Years,  1848-53,  and  the  Seventeen 
Years,  1855-71. 


i 

1 

1813-53. 

1855-71. 

Hour 
com- 

mencing 

Winter. 

Spring. 

Summer. 

Autumn. 

Year. 

Winter. 

Spring. 

Summer. 

Autumn. 

Year. 

1 

i         ° 

8.16 

8.23 

6.76 

7.23 

7.59 

10.93 

11.13 

8.48 

10.02 

10.14 

1         1 

8.07 

8.40 

6.86 

7.47 

7.70 

11.17 

11.38 

8.67 

10.16 

10.34 

2 

8.12 

8.78 

7.03 

7.49 

7.85 

10.93 

11.12 

8.67 

9.91 

10.16 

3 

7.92 

8.49 

6. 87 

7.16 

7.61 

10.48 

10.92 

8.44 

9.42 

9.82 

4 

7.39 

8.26 

6.53 

6.45 

7.16 

9.95 

10.41 

8.03 

8.48 

9.21 

5 

6.71 

7.56 

5.85 

5.52 

6.41 

9.32 

9.49 

6.82 

7.14 

8.19 

6 

6.43 

6.77 

5.03 

4.72 

5.74 

9.16 

8.35 

5.55 

6.32 

7.34 

7 

6.41 

5.67 

3.78 

4.23 

5.02 

9.06 

7.74 

4.45 

5.98 

6.81 

8 

6.09 

5.20 

2.80 

4.07 

4.69 

8.81 

7.49 

4.12 

5.88 

6.58 

9 

6.00 

4.96 

2.51 

3.88 

4.34 

8.58 

7.26 

3.96 

5.69 

6.37 

10 

6.10 

5.08 

2.40 

3.78 

4.34 

8.55 

6.98 

4.02 

5.55 

6.27 

11 

5.95 

4.86 

2.34 

3.86 

4.25 

8.57 

6.86 

4.03 

5.59 

6.27 

12 

5.76 

4.69 

2.36 

3.86 

4.17 

8.49 

6.79 

3.88 

5.51 

6.17 

13 

5.77 

4.59 

2.37 

4.01 

4.18 

8.48 

6.78 

3.82 

5.54 

6.16 

14 

5.83 

4.52 

2.36 

3.88 

4.15 

8.40 

6.77 

3.78 

5.68 

6.16 

15 

5.85 

4.37 

2.28 

3.78 

4.07 

8.36 

6.84 

3.70 

5.66 

6.14 

16 

5.80 

4.42 

2.31 

3.73 

4.07 

8.26 

6.69 

3.62 

5.62 

6.02 

17 

5.88 

4.50 

2.37 

3.85 

4.15 

8.35 

6.84 

3.64 

5.61 

6.11 

18 

5.94 

4.67 

2.45 

3.74 

4.20 

8.48 

7.44 

4.02 

5.51 

6.36 

19 

5.83 

5.11 

3.04 

3.75 

4.43 

8.44 

8.42 

4.77 

5.91 

6.89 

20 

5.98 

0.15 

3.73 

4.24 

5.03 

8.89 

9.12 

5.55 

6.90 

7.61 

21 

6.70 

6.84 

4.72 

5.31 

5.89 

9.73 

9.86 

6.59 

8.17 

8.59 

22 

7.13 

7.28 

5.36 

5.94 

6.43 

10.27 

10.43 

7.39 

9.06 

9.29 

23 

7.63 

7.79 

6.24 

6.80 

7.11 

10.74 

10.92 

8.10 

9.69 

9.86 

Means 

6.56 

6.13 

4.10 

4.95 

5.44 

9.27 

8.58 

5.59 

7.04 

7.62 

4» 
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TABLE  XLIV. 

Meak  Velocity  op  the  Wind  in  each  of  the  Twenty-four  Hours,  for  the 
Four  Quarters  and  Year,  expressed  in  terms  of  the  Mean  Velocity  of 
THE   Twenty-four   Hours   for    the  corresponding   Quarter  ;   being   the 

QUOTIENTS   OBTAINED    BY  DIVIDING   THE    NUMBERS   IN   THE  PRECEDING    TaBLE   BY 
THEIR   RESPECTIVE   AVERAGES   FOR   TwENTY-FOUR   HoURS. 


1848-53. 

1855-71. 

Hour 
oom- 

mencing 

Winter. 

Spring. 

Summer 

Antumn. 

Year. 

Winter. 

Spring. 

Summer 

Autumn 

Year. 

0 

1.24 

1.34 

1.65 

1.46 

1.40 

1.18 

1.30 

1.52 

1.42 

1.33 

1 

1.23 

1.37 

1.67 

1.51 

1.41 

1.21 

1.33 

1.55 

1.44 

1.36 

2 

1.24 

1.43 

1.71 

1.51 

1.44 

1.18 

1.30 

1.55 

1.41 

1.33 

3 

1.21 

1.38 

1.68 

1.45 

1.40 

1.13 

1.27 

1.57 

1.34 

1.29 

4 

„    1.13 

1.35 

1.59 

1.30 

1.32 

1.07 

1.21 

1.43 

1.21 

1.21 

5 

1.02 

1.23 

1.43 

1.12 

1.18 

1.01 

1.11 

1.22 

1.01 

1.08 

6 

0.98 

1.10 

1.23 

0.95 

1.06 

0.99 

0.97 

0.99 

0.90 

0.96 

7 

0.98 

0.93 

0.92 

0.86 

0.92 

0.98 

0.90 

0.80 

0.85 

0.89 

8 

0.93 

0.85 

0.68 

0.82 

0.86 

0.95 

0.87 

0.74 

0.84 

0.86 

9 

0.91 

0.81 

0.61 

0.78 

0.80 

0.93 

0.85 

0.71 

0.81 

0.84 

10 

0.93 

0.83 

0.59 

0.76 

0.80 

0.92 

0.80 

0.72 

0.79 

0.82 

11 

0.91 

0.79 

0.57 

0.78 

0.78 

0.92 

0.80 

0.72 

0.79 

0.82 

12 

0.88 

0.76 

0.58 

0.78 

0.77 

0.92 

0.79 

0.70 

0.78 

0.81 

13 

0.88 

0.75 

0.58 

0.81 

0.77 

0.91 

0.79 

0.69 

0.79 

0.81 

14 

0.89 

0.74 

0.58 

0.78 

0.76 

0.91 

0.79 

0.68 

0.81 

0.81 

15 

0.89 

0.72 

0.56 

0.76 

0.75 

0.90 

0.79 

0.66 

0.80 

0.81 

16 

0.88 

0.72 

0.56 

0.75 

0.75 

0.89 

0.78 

0.65 

0.78 

0.79 

17 

0.90 

0.73 

0.58 

0.78 

0.76 

0.90 

0.80 

0.65 

0.80 

0.80 

18 

0.90 

0.76 

0.60 

0.76 

0.77 

0.91 

0.87 

0.72 

0.78 

0.84 

19 

0.89 

0.83 

0.74 

0.76 

0.81 

0.91 

0.98 

0.85 

0.84 

0.90 

20 

0.91 

1.00 

0.91 

0.86 

0.92 

0.96 

1.06 

0.99 

0.98 

1.00 

21 

1.02 

1.12 

1.15 

1.07 

1.08 

1.05 

1.15 

1.18 

1.16 

1.13 

22 

1.09 

1.19 

1.31 

1.20 

1.18 

1.11 

1.22 

1.32 

1.29 

1.22 

23 

1.16 

1.27 

1.52 

1.37 

1.31 

1.16 

1.27 

1.45 

1.38 

1.29 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
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TABLE  XLVL 
!N'tJMBER  OF  Auroras  observed  in  each  Month,  from  1841  to  1871,  both 

INCLUSIVE. 


Years. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1841 

3 

4 

2 

2 

0 

5 

6 

3 

4 

2 

1 

33 

18i2 

1 

0 

0 

3 

0 

3 

1 

2 

0 

0 

0 

11 

1843 

0 

0 

2 

0 

0 

3 

1 

2 

0 

1 

1 

11 

1844 

1 

0 

1 

1 

4 

1 

1 

2 

1 

2 

0 

15 

1845 

1 

0 

2 

1 

0 

3 

2 

5 

1 

1 

0 

17 

1846  - 

0 

0 

1 

1 

5 

0 

1 

2 

6 

4 

0 

1 

20 

1847 

0 

3 

4 

4 

1 

1 

2 

2 

0 

4 

3 

3 

27 

1848 

4 

7 

8 

12 

8 

2 

3 

3 

4 

7 

9 

2 

69 

1849 

3 

7 

8 

5 

6 

2 

8 

4 

6 

6 

6 

3 

63 

1850 

3 

3 

3 

6 

5 

3 

5 

4 

5 

9 

3 

1 

50 

1851 

2 

3 

7 

2 

3 

4 

5 

7 

9 

7 

5 

9 

63 

1852 

... 

3 

7 

3 

6 

8 

3 

1853 

2 

4 

8 

7 

8 

5 

6 

2 

7 

6 

2 

6 

63 

1854 

3 

4 

12 

8 

6 

2 

4 

1 

6 

5 

2 

1 

54 

1855 

1 

4 

6 

9 

3 

4 

2 

6 

2 

4 

5 

1 

46 

1856 

0 

5 

7 

4 

0 

1 

4 

5 

3 

3 

1 

1 

34 

1857 

0 

1 

2 

1 

3 

1 

5 

1 

6 

2 

2 

2 

26 

1858 

2 

6 

4 

4 

5 

4 

5 

6 

8 

10 

3 

2 

59 

1859 

0 

3 

8 

7 

4 

3 

4 

4 

8 

5 

2 

5 

63 

1860 

5 

2 

12 

7 

7 

2 

6 

8 

6 

0 

2 

58 

1861 

0 

3 

6 

6 

5 

2 

1 

4 

5 

6 

4 

43 

1862 

4 

1 

2 

5 

6 

2 

6 

9 

8 

6 

0 

48 

1863 

3 

4 

5 

5 

0 

4 

6 

5 

8 

3 

0 

44 

1864 

0 

4 

2 

4 

3 

5 

3 

6 

4 

2 

0 

34 

1865 

3 

4 

2 

4 

5 

5 

7 

8 

7 

9 

0 

55 

1866 

3 

3 

8 

1 

7 

1 

3 

4 

3 

8 

1 

44 

1867 

0 

0 

1 

2 

8 

5 

3 

4 

13 

5 

1 

43 

1868 

1 

3 

10 

6 

5 

4 

4 

2 

5 

5 

4 

50 

1869 

2 

3 

5 

12 

4 

3 

1 

4 

9 

3 

0 

47 

1870 

4 

1 

6 

11 

7 

7 

4 

12 

8 

5 

8 

4 

77 

1871 

3 

4 

5 

6 

9 

5 

6 

4 

4 

3 

5 

2 

55 

54 

86 

148 

146 

125 

82 

118 

128 

163 

133 

72 

57 

1,312 
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TABLE  XLVII. 


Number  of  Days  in  which  Thunder,  Lightning,  Hail,  Fog,  Dew,  or  Aurora 

WAS    RECORDED,    AND   THE    NUMBER    OF    DaYS    IN   WHICH    IT   WAS   POSSIBLE   TO   SEE 

Aurora,  in  each  Year  from  1853  to  1871 ;  and  the  relative  frequency,  or 

THE   ratio   of   tee   NUMBER   OF  AURORAS   OBSERVED   TO   THE   POSSIBILITY   OF   THEIR 
BEING     SEEN,     WITH    THEIR     RATIOS    EXPRESSED     IN    TERMS     OF     THEIR     MeAN     FOR 

Nineteen  Years. 


CO 
00 

•* 

CO 

. 

CO 

23 

28 

00 

OO 

29 

00 

34 

1 
34 

to 
28 

IN 

to 

00 

25 

1 
28 

QO 

30 

24 

to 
to 

00 

25 

23 

00 

to 

OO 

25 

i 

32 

o 

00 

39 

00 

30 

Thunder 

31 

35 

31 

Lightning 

23 

44 

33 

30 

41 

40 

35 

41 

34 

38 

41 

33 

30 

28 

47 

35 

35 

42 

32 

Hail 

3 

5 

5 

5 

9 

6 

6 

4 

1 

4 

6 

2 

3 

1 

1 

4 

3 

0 

4 

Fog 

26 

19 

36 

23 

34 

35 

36 

41 

30 

34 

43 

36 

50 

40 

41 

Dew 

46 

49 

31 

52 

57 

55 

09 

42 

44 

58 

56 

41 

79 

49 

39 

Possible  to     \ 
sea  Aurora  J 

219 

214 

207 

213 

189 

198 

199 

190 

180 

176 

182 

158 

201 

209 

202 

193 

182 

206 

209 

Auroras           ) 
observed/ 

63 

54 

46 

34 

26 

59 

53 

58 

43 

48 

44 

34 

55 

44 

43 

50 

4T 

77 

65 

Relative         } 
frequency  J 

0.29 

0.25 

0.22 

0.16 

0.14 

0.30 

0.27 

0.31 

0.24 

0.27 

0.24 

0.22 

0.27 

0.21 

0.21 

0.26 

0.26 

0.37 

0.26 

Ratios  to  Mean 

1.16 

1.00 

0.88 

0.64 

0.56 

1.20 

1.08 

1.24 

0.96 

1.08 

0.96 

0.88 

1.08 

0.84 

0.84 

1.04 

1.04 

1.48 

1.04 

TABLE  XLVIII. 
Number   of   Days  in  which  Thunder,  Lightning,  Hail,  Fog,  and  Dew  w^ere 

RECORDED    FOR    EACH     MoNTH     IN    THE    PERIOD    FROM     1853    TO     1871     INCLUSI\':E. 

Also,    the  number  of  Auroras,    with  their   relative  frequency  or  the 
ratios  of  the  number  observed  to  the  number  of  sufficiently  cle.vr  nights  ; 

also,  THE   RELATIVE   FREQUENCY  EXPRESSED   IN   TERMS  OF   THE   MeAN   FOR   TwELVE 

Months. 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

0 

0 

2 
5 

11 
14 

37 
36 

65 
56 

117 
115 

137 
169 

98 
153 

61 
92 

20 
33 

4 

8 

2 
1 

554 

682 

Hail 

4 

6 

8 

10 

11 

6 

2 

2 

4 

12 

3 

4 

72 

Foe 

25 

0 

218 

35 

0 

224 

41 

0 

298 

42 

0 

328 

43 
106 
305 

39 
141 

370 

39 
139 
395 

34 

103 

404 

68 
172 

385 

76 
46 
312 

43 

0 

217 

39 

0 

211 

524 

767 
3,727 

Dew 

Po«BibIe  to         1 
see  Aurora/ 

Auroras             \ 
observed / 

36 

50 

110 

109 

94 

65 

79 

95 

120 

90 

40 

36 

933 

Relative             ) 
frequency  / 

0.17 

0.26 

0.37 

0.33 

0.26 

0.18 

0.20 

0.24 

0.31 

0.29 

0.18 

0.17 

0.25 

Ratios  to  Mean... 

0.46 

0.76 

1.41 

1.40 

1.21 

0.84 

1.02 

1.22 

1.54 

1.17 

0.51 

0.40 

1.00 
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TABLE  XLIX. 

Dates  of  certain  Periodic  Events. 


Years. 

Latest 
Snow. 

Earliest 
Snow. 

Latest 
Hoar 
Frost. 

Earliest 
Hoar 
Frost. 

Latest 
Ice. 

Earliest 
Ice. 

Earliest 
Thunder 
or 
Light- 
ning. 

Latest 
Thunder 
or 
Light- 
ning. 

Indian 
Summer. 

Navi- 
gation 
Opened. 

Navi- 
gation 
Closed. 

1840 

Aprn  27 

Oct. 

9 

May. 

Sept. 

ilar.    19 

Oct. 

8 

Nov.    Ito    5 

Mar.    28 

Dec. 

6 

1841 

«      20 

" 

16 

May. 

Oct. 

«      25 

" 

7 

Oct.  29  to  Nov.  2 

AprU  12 

« 

18 

1842 

«        8 

Nov. 

10 

May. 

Sept. 

Jan.    29 

« 

1 

Oct.  28  to  Nov.  4 

Mar.    17 

" 

18 

1843 

«      18 

Oct. 

17 

June    1 

Oct. 

April  25 

t( 

20 

Oct.   23  to  25 

AprU  23 

", 

13 

1844 

"       1 

K 

19 

May. 

Sept. 

"        4 

Nov. 

10 

"    22  to  26 

"      23 

a 

18 

1845 

"        8 

(I 

15 

May. 

Oct. 

"      18 

Sept. 

19 

"    24  to  29 

«      23 

li 

3 

1846 

Mar.    3C 

" 

17 

May. 

Sept. 

May    22 

Oct. 

16 

Nov.    4  to    7 

«        8 

" 

15 

1847 

April    1 

" 

14 

May. 

Sept.  29 

June   15 

Nov. 

7 

Oct.  28  to  31 

«      19 

" 

26 

1848 

«      18 

Nov. 

7 

May. 

"      15 

May      4 

Sept. 

14 

Nov.  20  to  23 

Mar.    31 

(t 

25 

1849 

ApriL 

Oct. 

30 

May. 

Sept. 

... 

Nov. 

8 

«    13  to  18 

"      29 

" 

26 

1850 

May    2'j 

Nov. 

16 

May    10 

Sept. 

Feb.    28 

"      7  to  13 

April     3 

<( 

13 

1851 

May. 

Oct. 

25 

May. 

Sept. 

Nov. 

1 

Oct.     6  to  11 

Mar.    24 

" 

13 

1852 

May    20 

Nov. 

11 

May. 

Sept.   13 

Nov.  16  to  21 

AprU  17 

Jan. 

5 

1853 

«      10 

Oct. 

25 

May    20 

«      12 

May    20 

Oct. 

7 

Mar.    26 

Dec. 

6 

Oct.   12  to  20 

xMar.    31 

Deo. 

19 

1854 

April  29 

" 

16 

"      11 

"      19 

"      11 

" 

18 

"      15 

Nov. 

17 

«    23  to  29 

April    8 

« 

2 

1855 

May      8 

<c 

12 

"        9 

"      28 

April  27 

« 

12 

April  14 

Oct. 

29 

"    18  to  20 

"      16 

" 

18 

1856 

«      30 

« 

30 

"      31 

«      22 

May    31 

" 

13 

«      12 

" 

22 

"      8  to  11 

"      19 

i( 

8 

1857 

«      10 

" 

28 

June     5 

«      21 

«      18 

« 

IT 

Feb.     18 

Nov. 

8 

"      6  to  10 

Mar.    30 

Nov. 

25 

1858 

April  25 

<c 

8 

"      14 

«      18 

«      16 

<c 

7 

April     4 

Oct. 

19 

"    17  to  20 

"      27 

Dec. 

24 

1859 

June     4 

l< 

19 

"      11 

«        6 

June  11 

Sept. 

15 

Feb.     20 

Sept. 

24 

Nov.    3  to    9 

Jan.    27 

« 

23 

1860  ! 

April  25 

Sept. 

25 

May      2 

"      21 

May      2 

(1 

21 

"      22 

Oct. 

25 

Oct.  29  to  Nov.  3 

Mar.    15 

« 

14 

1861 

May      6 

Oct. 

24 

"      30 

"      22 

"      18 

" 

29 

Mar.    29 

« 

26 

fOct.   27  to  29) 
t  Nov.  17  to  19  J 

«      29 

Nov. 

27 

1862 

April  23 

<f 

25 

June  20 

Aug.    30 

"      29 

" 

3 

«      29 

Nov. 

2 

Oct.  29  to  Nov.  2 

Feb.     28 

Dec. 

20 

1863 

May      5 

Nov. 

8 

"        4 

"      26 

April  26 

" 

26 

AprU  11 

Oct. 

15 

Nov.  11  to  19 

«      14 

« 

16 

1864 

AprU  13 

Oct. 

8 

«        7 

Sept.   17 

May    11 

Oct. 

9 

Mar.    28 

Nov. 

29 

Not  well  marked. 

Mar.      2 

(• 

16 

1865 

«      23 

26 

«      11 

"      12 

"      23 

K 

2 

"      20 

Oct. 

7 

Nov.  13  to  17 

AprU    1 

<i 

17 

1866 

«      26 

(( 

31 

«        1 

"      15 

«      14 

Sept. 

15 

"      20 

« 

9 

/Oct.   12  to  161 
iNov.    6  to    9/ 

"        2 

" 

15 

1867 

May      2 

Not. 

4 

May    27 

"      11 

«        7 

" 

14 

«        1 

Not. 

3 

^.    j'16to23( 
0"'-  125  to  27  j 

Mar.    27 

" 

11 

1868 

April  23 

Oct. 

16 

«        9 

«      17 

«        8 

Oct. 

1 

"      15 

Oct. 

27 

Nov.  13  to  24 

April    1 

(> 

11 

1869 

May      1 

(( 

18 

June     6 

Aug.    31 

«        3 

" 

11 

^Vr{\l 

« 

14 

Not  well  marked. 

1 

(( 

8 

1870 

AprU     5 

Nov. 

10 

May    13 

«      27 

"      13 

" 

19 

"      13 

Nov. 

8 

Oct.  24  to  Nov.  2 

"        1 

« 

22 

1871 

"      12 

Oct. 

17 

June   16 

Sept.   18 

"        8 

Sept. 

21 

Mar.      2 

Dec. 

23 

Not  well  marked. 

Mar.    13 

Nov. 

30 
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TABLE  LI. 

Mean    Abnormal   Variations    of   Temperature,    with    their   proper  Signs, 
arranged   according   to   the   direction   of   the  wind   at  the   time   of 

OBSERVATION,  IN  EACH  MoNTH,  IN  EACH  QUARTER,  AND  IN  THE  YeAR,  FROM 

THE  Eight  Years,  1860-67,  derived  from  Table  XIII  by  the  application 
OF  certain  corrections. 


N.E. 


January  ... 
February ... 

March  

April 

May  

June 

July 

August 

September . 

October 

November  . 
December... 


Spring.       \ 
Mar.  to  May..  J 


Summer.      \ 
June  to  Aug..  J 


Sept. 


Autumn.     1 
to  Nov..  J 


Winter.       \ 
Dec.  to  Feb....  / 


—7.94 
—6.57 
—2.15 
—1.71 
+0.81 
+0.12 
—0.28 
+0.25 
—2.42 
—2.51 
—3.61 
-10.00 


+0.10 
+0.16 
+0.29 
—0.10 
+1.01 
+0.09 
—0.99 
—0.88 
—1.11 
+0.24 
—1.27 
—3.85 


—0.85      +0.41 


+7.55 
+3.38 
+2.03 
+0.99 
—1.86 
—1.25 
—1.97 
+0.43 
+0.75 
-1-1.94 
+2.07 
+  6.24 


—0.05      —0.49      —0.91      —0.28 


-2.67 


Year  . 


+1.79      +1.95 


+5.00 


+  10.52 
4-2.35 
+0.87 
+1.20 
—0.33 
—0.94 
—0.03 
+0.25 
—0.10 
+1.50 
+5.04 
+3.51 


+8.42 
+6.84 
+  2.53 
0.00 
—0.06 
I  —0.86 
—0.91 
+0.51 
+2.68 
+2.68 
+5.27 
+5.44 


+0.55      +0.63 


+5.04 


2.92      — 0.C7      +1.51      +1.69 


+0.f 


+0.45 


+3.27 


+0.87 


+1- 


s.w. 


+3.74 
+4.69 
+3.71 
+1.68 
+1.95 
+2.04 
+3.07 
+2.76 
+5.31 
+4.82 
+3.15 
+  6.01 


+2.48 


+2.65 


+4.25 


+4.52 


-1-3.57 


W. 


—0.65 
—1.00 
—1.30 
—1.08 
—1.24 
+1.75 
+1.60 
+0.01 
+0.64 
—1.50 
—1.26 
—1.31 


N.W.      Calms. 


-4.86 
-6.27 
-2.93 
-2.51 
-1.65 
-0.34 
-1.18 
-1.03 
-2.48 
-3.88 
-2.39 
-3.94 


—1.46      —2.33 


fl.03      —0.94 


—2.87 


—1.20 
—0.68 
—0.55 
+0.58 
+0.45 
+0.18 
+2.04 
+0.92 
+1.93 
—0.36 
—0.35 
—0.86 


+0  35 


+0.97 


+0.47 


—1.24 


+0.42 


TORONTO. 
General  Meteorological  Abstract,  January,  1863. 


DAILT  MEANS. 

WIND. 

EXTREMES  OF 
TEMPERATURE. 

RAIN. 

SNOW. 

TOTAL  PALL. 
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